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PREFACE

Alarmed and embarrassed by evenis of the 19505, the nation seemed to be of a single mind: do
something, Washington, to see to it that the United States once again and without a doubt
becomes the leading scientific and technological nation in the world—and gets to the moon first!

So be it. Programs were invented, dollars appropriated, people employed, and grants given.
Progress was fever charted. For mos: citizens the measures were successful rocket lift-offs,
manned orbits completed, diseases conquered, and Nobel Prizes won. For their part, the scien-
tific cognoscenti marked progress by comparing the U.S. 10 other countries in terms of prizes
won, Ph.D.’s trained, papers pubiished in significant journals, citations accumulated, and
science budgets relative to gross national product. And sure enough. by the end of the 1960s,
the charts all agreed: we were there! Perhaps we had been there all along, as most of the world
seemed to believe, but no matter, Americans had finally come to believe in America’s scientific
preeminence once again,

in ali of this the National Science Foundation, along with the National Aeronautics and Space
Administration, accupied stage center. Conceived in the 1940s and born in 1950, the National
Science Foundation was in place and ready to go when the nation became concerned about our
scientific capability. 1t located brilliant investigators and got them to work doing imaginative
fundamental research. Furthermore, even as the NSF established itself as the premier supporter
of basic research, it made what well might come 10 be regarded as the most inventive contribution
of a federal agency to public education since the establishment of the land-grant universities.

To be sure the Foundation cniered educational affairs conservatively enough by providing
graduate feilowships to the brightest young science students to attract them into becoming
research scientists, but guickly it realized that such efforts were insufficient. If a dramatic
growth in the science workforce was to be accomplished without reducing its quality, then the
entire talent poal from which scientists are drawn had to be enlarged. Scientists discovered at
just about the same time as everyone else that there was trouble in the high schoals, big trouble,
and it was called science teaching. 1f the country wanted more and better scientists, then
something had to be done about science in the schools. The Foundation did in science education
what came naturaily to it, namely supporting the efforts of outstanding university scientists to
develop new science and mathematics courses—new in content, conception, and design—and o
educate teachers. Many such scientists become involved, turning their attention from the labto
the schoolroom, and the curricolum improvement effort was underway.

What followed was what many within the house of sdience have come to regard as the golden
age of science education. Action sprung up at schools and colleges across the land. Hundreds of
1alented persons—scientists, science teachers, psychologists. film makers. writers, apparatus
designers, artists, etc.—formed themselves into groups according to shared notions of what
high school science might become. At first this meant high school mathematics and the natural
sciences, but then it became extended to high schoo] social sciences, and then to elementary and
junior high science. The intent of all of this was to greatly enrich science education’ options on
a national scale but not to deveiop anything remotely like a “national curriculum.”

The byword was innovation. Nove! materials and new techniques appeared in profusion. They
were described. praised and criticized at local and national meetings of science teachers and in
their journals; they were tested in classrooms, revised.on the basis of student and teacher
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response, and then retested. And 5o it went, a very competitive affair, government funded but
nat government controlled ar operated,-1t-captured the attention.of school administrators and-- - -~ -~ - s
school boards. the nation’s press. and eventually the publishers, apparatus manufacturers and
film distributors. Thousands of teachers attended summer and inservice programs, upgrading
their knowledge of science and mathematics. learning about the new materials and approaches, 4
sharing technigues with each other, and informing coliege scientists of their needs and views.

In the process of setting out 10 bring into high school science courses 20th Century science, a
process was invented, and that process was, &, we have seen, soon applied to the entire range of
grades and scientific subjects in this country, and then borrowed worldwide. By 1970, after a
heady docade and a half, the U.S. had established a preeminence in science education to match
its status in basic scientific restarch.

As the perception grew, however, *‘that we were there,” that the job had been done, he effort
slowed down rapidly by the middle of the 1970s. But all along. and increasirgly in the last few
years, other voices were claiming that only part of the job had been done. 2nd that NSF should
get back to work in science education. After all, we may have learned how to find. motivate and
train bright young people to become good scientists and engineers—but how many of them
ware minority persons or women? The record was dismal. And what about all those children
who were not heading toward science careers? Had not cheir science education been neglected
during *‘the golden age’ even though we kaew full well that good citizenship and a full life in
today's world calls for a decent science education? Such questions, aided and abetted by grow-
ing concerns about the general quality of public education and by dramatic and puzzling
changes in the economics and demographics of our country, strongly suggested that the time
had come to find out just what the sitnation actually was in regard (o science education in the
United States.

To find out, the Foundation funded a Status Study as three major independens but related
studies to be conducted in parallel. The result. eighteen month: later, was nearly 2000 pages of
materials organized into seven volumes. Published by the National Science Foundation, the
collection is entitled The Status of Pre-Colfege Science, Mathematics, and Social Studies’
Education.

To help us make pse of the Status Study for offt own policy-making purposes. and as a way to
get help in the communication of the findings of the studies in useful ways to different audiences,
we selected nine organizations (o analyze the studies independently and write reports. NSF
attempted to maximize the scope of these reports by choosing organizations with differemt
responsibilities and perspectives. These were:

TEACHER ORGANIZATIONS

INational Council for the Social Studies
National Council ot Teachers of Mathematics

Narional Science Teachers Ascociation

SCIENCE. ORGANIZATIONS

. American As<oaation for the Advancement of Science

National Academy of Scignces

vi 7
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ADMINISTRATION AND SUPPORT ORGANIZATIONS

American Association of School Administrators
Association for Supervision and Curriculum Development

National Congress of Parents and Teachers

National School Boards Association

Their reports are included in this volume just as they were submitied. We believe that they pre-
sent an interesting and info rmative view about the totality of science education in American
schools, and much about the school situation in general. ;

These nine reports are not only descriptive, they are also normative, Each organization was asked
10 extract from its anaiysis the major needs in science education from the point of view of its

. men.oership. Thus collectively the reports give us an idea of what probiems and issues are
thought to be most important, what the system’s strengths and weaknesses are believed to be,
and what the most im portant strategies for improvement might be. Although the formats for
each repont differ they all contain, either expiicitly or implicitly, a set of recommendations for
the improvement of science education.

In this preface 1 will make no attempt to summarize the almost 200 pages of tightly worded text
that it introduces—let each report speak for itself. However, | would like to pffer a few
statements taken directly from the reports, statements that [ personalty found to be intriguing or
provecative. For convenience, they are grouped into those bearing broadly on all of precollege
education and those on science education specifically,

. %
Among the statements commenting on precoilege education in general, the following examples
are illustrative:

The Back 10 Basics Movement

Science education is not viewed as ‘basic’ by the general population or educators. Concern for
science education is included in the category of ‘fundamental knowledge in other areas.” which
is considered the catch-all for ait other subjects not deemed to be ‘pasic.’

American Association of School Administrators

Though emphasis on acquiring basic skus is of the heart of the educational process, there is a
distinct possibility of basics becoming the curriculum rather than just part of the curriculum.
Another problem, with an overemphasis on bosics, is a tendency (0 teach children only those
things for which they will be tested, a tendency that leads to mediocrity.

National Congress of Parents and Teachers

-

Stwudent Motivation/Discipline Problems

The NSF case studies observers aiso found mych apathy among students. In some schools, a
lack of academic motivation was revealed by low attendance rates and the refusal of many
students 10 attend school on a regular basis. Other <tudenis displayed their apathy rowards
school through passive non-involvement In classroom activities.

Nationai Academy of Sciences
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Quality of Education

v . There needs to-be-a reaffirmation-of-a concern for quality in education. The egalitarian
philosophy reflected in many educational practices has had the unfortunate effect of encourag-
ing regression toward mediacrity in many parts of the school curriculum. Efforts to reverse this
regressive trend are starting. They should be encouraged and supported.

‘American Association for the Advancement of Science

Lack of Support Structure for Teachers

Supervisors at the secondary lpvel revealed a preponderance of admiristrative and teaching
loads over supervisory tasks....On the average supervisors had in excess of 200 teachers with
whom they worked. There were very few people available outside the classroom fto provide
quality control for the curriculum and assist teachers with pedagogical probiems.

Ll

Association for Supervision and Curriculum Development

Other factors mentioned in the jeports include declining enrollments, finance problems,
increased emphasis on equal educational opportunity and the multiplicity of tasks that the
schools are expected to perform.

Among the statements commenting on science sducation specifically, the following examples
are illustrative: .

Curriculum

In summary, some readers will conclude that one of the major inferences that can be drawn
Jrom these reporis and case studles Is that much of the secondary school science curriculum is
mismatched (0 the interests and needs of the majority of students in our schools who will not
pursue scientific or technological careers.

National Science Teachers Association

Teachers

...Individual teachers have a great deal of freedom, often more than they recognize or wish to
admit, in deciding what social studies will be.... When we Ity t0 describe what happens 1o
students in social studies classes, then, the ever-present reality is the teacher. interacting with
students and deciding. day-oy-day and moment-by-moment, what will happen in cigss.

National Council for the Social Studies

Instruction

Mathemaiicy teachers have been urged to implement discovery learning, mathematics
{aboratory &tivities with ‘hands on' learning, individualized instruction. multimedia instruc-
fion, and mghy other promising pedagogical strategies. However, as is the case with attempled
changes fn Re content of school mathematics, the NSF studies provide reason to question the
extenkt0 which any of the proposals for inncvative pedagogy have influenced predominant in-
structional potterns.

National Council of Teachers of Mathematics
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Finances

... The researchers comducting the science study for NSF conclude, based on past patterns of
state and federal junding, it is not likely that many siares will give science @ high priority since
Jederal legisiation does not.... The percentage of state support for science education has remain-
ed virtually unchanged since 1955.

National School Boards Association
&

Other issues mentioned in the reports include: adequacy of facilities and materials, preses-
vice and inservice teacher training, and elitism vs. populism in the science cusricujum.

1 believe that these reports can play a role in helping us understand the shape of American
science education as we enter the 1980s. They contain information about both where we
have been and where we shouid be headed. It is a pleasurse 10 share them with you.

F. James Rutherford

Assistant Darector for Science Education
National Science Foundation

December 1979

‘Unless otherwise specified subsequent references 10 “"science education™ include nalural soence. mathematics. and
soctal science education.

'The Foundalion®s interest is in $0<ial science. Because this is embedded in sccial studies in precoliege education, ihe
Status Stucty confams some information in the broader arca.
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INTRODUCTION

What Are the Needs in Science Education?
Interpretations from the Field

Linda J. Ingison
Natignat Science Foundation

This report is the eighth and final volume in a series based on the National Science
Foundation’s Status Study of Precollege Science. Mathematics, and Social Studies’ Educa-
tional Practices in U.S. Schools. The study was sponsored by the Science Education Direc-
torate. Included in this volume are commissioned reports prepared under the auspices of nine
organizations having a major interest in the conduct and quality of precollege science educa-
tion.! Reports are included from the National Council for the Social Studies. the National
Council of Teachers of Mathematics. the National Science Teachers Association, the National
Congress of Parents and Teachers. the National School Boards Association, the Association
for Supervision and Curriculum Development, the American Assaciation of School Adminis-
trators, the National Academy of Sciences and the American Association for the Advancement
of Science.

. Phase 1—The Status Study

The study that led 10 the present compendium of reporis was initiated in 1975. That year, in
response 1o program planning needs within the Science Education Directorate, the decision was
made to take a retrospective look at the state of precollege science education in U.S. schools. as
well as at the changes that had 1aken place over approximately twenty years of vigorous reform
efforts. The final outcome was the NSF Status Study of Precollege Science Education.

Planning for the Status Study was accomplished with the assistance of members of the scientific
and educational community as well as NSF staff. A planning meeting was held in Washington,
D.C. in 1976 10 outline the goals of the study. The general purpose of the planned study was to
determine whai really happens in schools in science education. In addition, the effects of
reform and change efforts instituted by numerous groups at all levels in the educational
establishment in the late 19505 and the 19605 were 10 be assessed. Within these broad goals,
several more specific questions were considered of importance. These questions centered
around the usage of curriculum materials: the training. inservice, and preservice support
available 10 school personnel; the position of science with respect 10 other disciplines in school,
district, and state priorities: and the amoum and quality of suppon of all kinds for science
education. In shon. the Status Study was planned 10 provide a general bn comprehensive pic-
ture of science educalion 10day and over the past two decades.

The Status Study was conceived as three independent but related studies utilizing differing
methodological approaches and drawing on different daia bases. Requests for proposals were
prepared for case studies of science education practices, a survey of educational practitioners,
and a literature review focusing on published and unpublished documents pertaining to science
education issues and needs. Awards for the conduct of the three siudies were made 10 Drs,
Robert Stake and Jack Easley a1 the University of lllinois. Dr. Iris Weiss of Research Triangle
Institute, and Dr. Stanley Helgeson of the Ohio State University for the case studies, survey,
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and literature review, respectively. Final reports of these studies are available (see reference list)
and constitute the first seven volumes referred 1o above.

Phase [I—The Commissioned Reports

While conceived of as a planning study for the Foundation. the detail and richness of the dama
contained i the Status Study represent a unique resource 1o the field as well. First. the S.atus
Study reports provide a comprehensive and detailed picture of science education as practiced
today with indications of the forces impinging on the system. Second, much of the data provided
in the seports is perishable in a real way, as schools and schooling are continually changing.
Finally. much of the dara collected is unavailable from other published scrvices.

However, the final reports themselves were felt 10 be prohibitively large and expensive to
receive extensive use by all those interested in precollege science education. In addition, the
Status Study reports were designed 1o provide discussions of current status rather than' future
needs in science education. For the larter. interpretations in light of possible futures would need
10 be done by knowledgeable individuals and groups. The reports in this volume represent a
first attempt 1o provide such interpretations.

Phase {l had two broad purposes. The first goal was to disseminate information about the exis-
tence and availability of the Status Study volumes themselves. More than a simple dissemina-
tion effort was intended, however. Another primary goal of Phase 11 was 1o enlist the chosen
organizations in not only summarizing the major findings of the Status Study, but also in exira-
polating from these results the major weeds in science education from the point of view of each
organization’s membership. This goal gave the Phase 11 effort its uniqueness. The reports were
not commissioned for the use of the Foundation, but rather 10 stimulate awareness and use of
the.data by those in the field involved with science education.

Planning for the Phase 1] effort began with identification of the various groups that traditionally
are interested or active in science education. The major target groups included students.
parents, teachers. administrators, supervisors. curriculum developers, school boards, and
scientists. While there are numerous organizations and associations representing one or more of
these {Or other} groups, finite resources forced us 10 limit selection 1n general, we anempted o
involve a wide variety of points of view, and 10 maximize dissemination to the largest = \mber
of potentially interested individuals.

Each organization was asked 1o prepare a plan for the development of an interpretive report
based on the Status Study. The proposal was 10 specify the involvement of several weil-known
and well-respected organization membets in actually preparing the report. as well as 1o include
plans for publishing the resulting report in one or more of the organization’s own publications.
Therefore, while the basic process of preparing the nine reports that follow was similar, the
reports themselves vary in both style and content. Stylistic variation resulted from the editorial
demands of the particular publication chosen by each organization. The content of each report
also varies, due in part to the specific manner in which each committee approached the *ask.
Some organizations consciously chose commitnee members with expertise in each of the three
subject areas (i.e., science, mathematics. and social science) covered in the Staws Study. and
charged each contingemt of experts with developing subject-specific summaries and needs
statements. Others approached the task by assigning particular committee members respon-
sibility for one of the three substudies of the status report (i.c.. case study. survey, of literature
review). Sijll others involved the full committee in working on all three reports simuttanconsly.
Further variation among the reports can be attributed to differences in the degree 1o which the
commitiees ultimately viewed the 1ask as one of summarization of the major findings or as one
of developing needs statements based on such findings. The reports differ in the degree 1o which
each commiitee was able 10 develop recommendations that are relevant 10 the sponsoring
organization’s membership, and the degree 1o which such recommendations are action-oriented
and specific.. All but one of these reports have been previously published. in some cases as an
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article or series in the organizations’ journals, in others as a separate report. These published
reports typically went through organizational review as part of the process of becoming official
reports. ¥

= Our expectation was that each organization would see the data from a sofnewhar different
perspective, and- therefore define differing science education needs and recommendatlonsg The
texture and variety of the reponts to follow attest to the accuracy of this expeclallon QOur hope
was 10 not only make the educational and scientific community aware of the reports but also to
stimulate research, professional activity, and greater involvement in science education. From
our perspective, early signs indicate that our efforts 10 interest and involve lhe educational
community have been a success.

- The reporls to follow are presented in this volume as they appeared in their original publica-
tions. We have made no attempt 1o edit or to summarize the statements made by the -nine

- chosen groups.. Instead, our purpose in compending this volume is *o facilitate access to all nine
summaries and interprefations. Any opinions, findings, conclusions or recommendations

expressed in the njne reporis are those of the authors and do not necessarily reflect the views

. of NSF. ’ s

"The Foundation's nterest 1s i social science Because this s embedded n social studies 0 precollege educanon. e
Sratus S1udy contains some information th 1he broader area.

‘Untess otherwise specified. references to *science education™” include Palural science. mathematics. and soaal
science educabion
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An Interpretive Report on the
Status of Precollege Social Studies Education
Based on Three NSF-Funded Studies

James P. Shaver, 0.L. Davis, and
Suzange M. Helbum

Introduction

The central interest of the National Council for the
Social Studies is the education of children and youth—
what happens to siudents as a result of their school-
related experiences, especially in social studies pro-
grams. Questions—both quantitative and qualitative—
about the nature of those experiences across the
nation are frequently asked by and of National Council
for the Social Studies {NCSS) members. The answers
must often be either a pointed, *'I don't know,” or
conjectures based on Jimited personal experience. All
100 rarely are daia available that permit well-
substantiated statements. In 1976, the Nationai
Science Foundation {NSF) funded three projects,
each based on different methodological approaches,
to investigate status in science, mathematics, and
social science/social studies education. Taken
together, the reports from the studies provide a
substantial remedy for the lack of information about
social studies.

Although most educators probably date Natonal
Science Foundation involvement in education from
the efforts following the launching of Sputnik ] in
1957, NSF has been concerned with precollege
science education from its inception in 1950. Much of
the NSF-funded curriculum developmemt work and
many of the teacher institutes have been in chemistry,
biology. physics, and mathematics; however, the
social sciences have also been given attention. And,
at the elementary and secondary level, NSF has tended
to define social science education as the K-12 social
studies curriculum.’

National Council for the Social Studies

NSF involvement in curriculum development has not
been without controversy, especially in the last few
years. Some critics have raised questions about the
impact on elementar¥ and secondary education
relative 10 the amounts of money spent. Some have
wortied about the potential of a nationally imposed
curriculum. Others have questioned the appro-
priateéness of the content of the NSF curricula, based
as it has been on the academicians’ views of their
disciplines. And some have argued that NSF
materials, such as those developed by the Man—A
Course of Study (MACOS) Project, were out of step
with and subversive 1o the legitimate values of many
families. These disputes over NSF curricular efforis
have created considerable political, especially Con-
gressional, pressure on the Foundation 10 redirect or
restrict its curriculum development and teacher
education efforts. In light of the various conflicts and
pressures, the NSF Education Directorate decided, in
1976, to take soundings on the status of science
education to provide a more substantial factual basis
for charting its future directions.

As had beern the case in prior NSF curriculum
development and teacher education efforts, the
studies of the status of science education initiated by _
NSF in 1976 included social studies education. NSF
varied the orientation and' methodology “of the
studies intentionally to provide differing perspectives
on the nature and needs of science, mathematics, and
social studies education.

One of the funded studies was a national sutvey of
administrators and teachers {referred 10 henceforth
as the National Survey)® 10 obtain responses 1o gues-
tions about such matters as the courses offered, the
textbooks and materials used. the time spent in
teaching different subjects, and the impact of fed-
erally supported inservice education on science.
mathematics and social studies education. The study
used sophisticated survey instrument development
‘and probability sampling techniques, and produced
an abundance of data that present a guantitative
perspective based on self-reports of what is happening
in social studies.

This tepost odikinally apPrared in Sociof Education, volume 43, Number 2. February 1979,
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The second set of studies reviewed the research
literature produced from 1955 o 1975 for s
information. Three separate reviews of the research
literature were conducted—in science, mathematics,
and social science/social studies education.’ (The
social studies research review is henceforth referred
to as the Review.) Each review was 1o summarize
what the literature had to say about such matters as
status and trends in instruction, the effectiveness of
instructional practices, the perceptions of needs in
the curricular area, and teacher credentialling and
training. Limits on time and personnel precluded
reviewing all of the relevant original research reports,
s0 considerable reliance was placed on previously
reported reviews of research.

The National Survey and the reviews of seseasch fit
rather traditional modes of educational inquiry,. The
third study did not, although its methodology has
been receiving increased attention ameng educational
researchers in recent years. The study* (referred to
henceforth as CSSE) involved field observations at
eleven sites—each including a high school and its
feeder schools—in order to portray teaching and
learning c){d_i:-io(n&in science education through the
ethnographic, anthropological style of participant
observation. "The sites were selected to provide a
diverse but balanced (rural/urban, geographic, ethnic.
sociceconomic) representation of American schools,
and to ensure that an experienced field researcher
was available to be onsite for a substantial period of
time. In addition. a national survey, with questions
based on the field observations. was conducted to
confirm the ethnographic case findings.

Although the NSF Education Directorate’s primary
goal in sponsoring these three studies with their
diverse methodologies was to obtain status data that
would be helpful in developing its own policy and
program decisions, it was clear that the reports con-
tained substantive findings and much about method-
ology of potential interest to educators. The three
status studies under review undoubtediy constitute
the most ambitious and extensive studies ever con-
ducted on the status of science. mathematics, and
social studies in American schools. For that reason
alone they are notable. Because of the different
methodologies each employed. they raise different
guestions and cast different light on a number of
conclusions of potential interest to readers.
Moreover, CSSE represents the first major, large
scale application of ethnographic procednres in
educational research in this country. Some of the
eleven case studies are better done than others: yet

eachis interesting and revealing taken alene. And the
synthesis chapters in the report are exciting reading

as they build meaning by drawing from and inter-
weaving the individual case swdies. To alert the
education community to the existence of the studies

and their pessibilities for comprehending schoolinlg/
in this country, NSF invited the National Council fo

the Social Studies and eight other professional educa-

tional organizations to prepare brief interpretive

papers. Each paper was to be targeted at the

organization’s members and other educators with
related interests.

Our intents in preparing this paper were: (a) to con-
vey as reliably and accurately as possible a picture of
status and needs in social studies education as revealed
by the three studies; and (b) to encourage other social
studies educators 1o go to the reports to study for
themselves the rich data base and to ponder over the
implications for educational practice and research,

in preparing such an interpretive paper, and with a
mandate to be brief, it did not seem feasible or
appropriate to summarize in detail and footnote the
many findings cited in the over 2,000 pages of the
reports from the three studies. On occasion, we have
provided general references to guide readers (o
passages which stimulated our impressions.

*This paper is not intended as a critigue of the
studies, Our purpose was to interpret, not Lo criticize.
We did have some hesitancy about relying too heavily
on the self-reports obtained in the National Survey as
indications of what is happening rather than what
peoplc would like to think or have others think is
going on. We wondered about the biases that may have
been injected into the review of research in social -
studies education by the reliance on prior reviews of
research, rather than on original reports. And the
case studies involved personal, experiential data-
gathering techniques whose validity for producing
replicable and generalizable views of educational
practice is not yet clearly established. Despite these
reservations, we found that generally the three
reports confismed one another. Interestingly, in our
discussions of the major ideas to be presented in this
paper, we found ourselves relying heavily on the case
studies material for our frst line of impressions--
suggesting the richness we found in ethnographic-
type findings. But the soutces of the impressions
about the status of social studies which we elaborate
on the following pages can be found in all three
reports,
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Andimportant reservation about this paper must be
stated openly and clearly. Any attempt to sketch a
general description of social studies education from
three comprehensive project reports, such as we
reviewed, must be viewed with caution. We were con-
tinually impressed with the enormity of the task and
with the great difficully of doing justice to-the
immense amount of data and to the complex variety
of teachers, students. and classroom circumstances
they represent. In an introductory paragraph to the
CSSE Executive Summary (Ch. 19), the authors
lament the need to prepare that condensation;

Having already partially mutilated the delicaie and
complicated portrayals of happenings and feelings as
drawn together by our field observers by attempting
1o sort and aggregate them in our findings chapters,
we now further oversimplify by presenting them in
grand summary. We urge the reader who is apprecia-
tive of the problems and efforts of precollege educa-
fion to read the complete case studies.

We were similarly concerned in producing this
further rendeging of all three studies.

It has been difficult to do justice to the magnitude
and richness of the data. Exceptions to cur general
statements will not be hard to find in specific schools.
And other persons, analyzing the reports from dif-
ferent perspectives, will come up with different
emphases and—not frequently, we trust—divergent,
even conflicting, interpretations. To acknowledge the
constraints on’our review and interpretations of the
studies, we have consciously chosen to write this
paper in the first person, rather than using the more
detached third-person pronouns common in such
documents. We urge readers 10 turn to the reports
themselves to confirm, disconfirm, and/or add
dimension to the impressions given on the following

pages. and to us€ the wealth of meaning there to -

build their own understandings of* social studies
education.

We have divided the paper into five sections. The
firstthree sections are primarily discussions of status,
although needs are implied. {The nature of those
needs will often depend. of course, on the frame of
reference of the reader.) Section I gives our impres-
sions of the social studies curriculum and classroom
practices in our nation. Section I1 discusses teachers’
views of the school and of social swdies. Section 111
contrasts teachers’ views and concerns with those of
academicians, curriculum developers, and district
supervisors. These divisions were made for the pur-
pose of organizing our comments, and the sections
are highly interrelated. Section IV discusses the state

of research in social studies education. And in
Section V, Conclusions, we comment on our overall
portrayal of social studies education.

1. Curriculum and Classroom Practice

Obviously, the focus of schooling is students; its
intent is to influence their learning. An inquiry into
the status of social studies education, it seemed to us,

- must center on the primary question, What is happen-

ing to the students? Other questions are peripheral
and gain interest only as they relate to that central
question. The three sNSF-furldcd studies reveal a
great deal about the types of experiences youngsters
are likely to be having in sacial studies classes.® The
impressions that follow were sometimes confirma-
tions of our prior understandings of social studies.
Often, however, they were contradictions or new
insights.

The Central Role of Teachers. The reports remind us
that **The teacher is the key to what social studies
will be for any student’™ (CSSE., Ch. 19). The
teacher’s  beliefs about schooling. his or her
knowledge of the subject area and of available
materials and techniques, how he or she decides to
put these together for the classroom—out of that
process of reflection and personal inclination comes
the day by day classroom experiences of students.
This is not to say that social studies classes are not
affected by factors such as the characteristics of the
students enrolled. but only to emphasize that the
teacher plays the primary structuring role.

The three NSF-funded studies confirmed the view
that individual teachers have a great deal of freedom,
often more than they recognize or wish to admit, in
deciding what socjal studies will be, Teachers do lack
control of the budget and 50 are restricted in iniro-
ducing new pragrams (the CSSE and National Survey
studies both found that teachers felt their choices of
materials were seriously restricted by the budget).
Nevertheless, their part in the textbook adoption pro-
cess and their position as the arbiters of what goes on
in their classrooms allow teachers to effectively veto
curricular changes of which they do not approve.
When we try to describe what happens to students in
social studies classes, then. the ever-present reality is
the teachers, interacting with students and deciding,
day by day and moment by moment, what will happen
in class.

Federally-funded Projects. Despite the fair amount
of federal funding for curriculum development since
the late 19505, one experience that the sacial studies
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student is not likely to have is interaction with cus-
riculum materials produced by federally funded proj-
ects, especially those funded by NSF.* Only a small
portion of social studies teachers seem o be aware of
what has been termed the New Social Studies, and
the proportion of users is, as one might expect, cven
smaller. The self-reports of the National Survey
(Ch. 4} and the results of the Review (Sec. 4.0)
indicate that from ten to twenty-five percent of
teachers were using at least one of the federally
funded New Social Studies materials.” The percent-
apes are less for NSF-funded materials. None of the
eleven CSSE school districts were using HSGP,
SRSS, or the NSF-funded anthropology materials.
However, the National Survey and CSSE provide no
information about the influence of New Social
Studies ideas on conventionally produced textbooks.
or on teacher training. The Review notes a Jack of
systemanc research on these possible indirect influences
of the New Social Studies movement.

The Textbook as Central. Concern with the content
and orientations of textbooks is not trivial. for the
textbook is the dominant tool of instruction—the
basis for recitation, discussions, and for student
testing. Although the Review indicated that there
may have been more variety in teaching methods dur-
ing recent years than many thought. the CSSE field
observers found little to verify that claim. Further-
more. the National Survey (Ch. 5) found that the
most commonly uscd texts are the ““traditional’” ones
and that around fifty percent of the teachers reported
using a single textbock. Slightly over fifty percent
(sixty percent in grades ten through twelve) of the
teachers reported that they would continue using the
same textbook or program if given free choice. Also,
roughly twenty 1o thirty-five percent of the teachers
reported using texts which were over five years old.
But they also did report {(Ch. 7) that out-of-date
teaching materials were a major problem.

Subject Matter Focus. The social studies curriculum
stil) seems to be mostly about history. government.
and, particularly at the elemcntary level, geography,
with slight attention to current social problems.
Students tend not to cncounter interdisciplinary
teaching: teachers do not typically draw material
from the various social sciences, much less from the
natural sciences. And, current, controversial
issues—particulafly those viewed as off limits by the
local community, but national ones as well—are rardly
dealt with. As noted above. the emphasis tends to
be on topics presented in the textbook. Finally, there
is littlc cvidence of **fragmentation””—if that term is
used 10 refer to the proliferation of ncw courses and

S

topics to study, the use of mini-courses, and multiple
readings from paperbacks—at the expense of 1radi-
ficnal coverage. At the twelfth grade level, thc
American piobleins course has frequently been
replaced with *‘social science’” offerings, such as
psychology, sociclogy. and economics.

Objectives and Teaching Strategies. Knowing for the
student 15 largely a maiter of having information;
and the demonstration of the knowledge frequently
involves being able to reproduce the language of the
text in class discussions or on tests. Experience-based
curricula, despite recent professional writing about
learning through participation, appear to be rare.
Lecture and discussion are the most frequently
reported teaching techniques (National Survey. Ch. 6;
also se¢ the Review, Sec. 1.3), with activities such
as field trips and simulations used much less often.
*“Inquiry teaching'’—with its variety of meanings—
was also not commonly seen by CSSE observers nor
reportied by National Survey respondents. Large
group. teacher-controlled question/answer recita-
tions are customary. (From fifty to sixty percent of
the respondents indicated they needed help if they
were to implement inquiry teaching. and only ten
percent of the total indicated that adequatc help
was available.)

The textbooks that students read and the recitation
that follows in most social studies classes still are con-
tent. i.e.. information. oriented. There is little atten-
tion to the development of systematic modes of inquiry
and reasoning, including valuing. CSSE observers
saw some efforts to get students to think for them-
selves and develop their own reasoning powers; but
more often students were asked to respect understand-
ing that came from others, supposedly validated, but
by processes that were not explicated, much less
brought into the classroom discourse 1o be applied
by studcnts.

Affective learning objectives were rarcly an-explicit
part of the curriculum in the CSSE schools. Implicitly,
the thrust of textock usc and teacher-initiated inter-
actions was to teach students to accept authority and
learn the ‘*basic’’ facts and conclusions about our
history and government. The CSSE authors concluded
{Ch. 15} that “‘book learning”’ is the objective—
children and youth are to be disciplined to learn
expeditiously from printed materials. )

Motivation and Student Interest. As a corollary to
the mode of teaching discussed above, motivation i
Targely external. One fearns for grades, for approval,
because it is the thing one does at school, or 1o get into
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college. That students will learn through intrinsic
motivation—Dbecause information or skills are useful
for coping with problems of personal importance, or
to satisfy curiosity—is not 2 common assumption
among teachets. This is particularly noteworthy since
the Review and CSSE both disclose that students stifl
report social studies 10 be uninteresting.

Despite being treated as nonself-starting learners,
students are likely 1o find one common denominator
among their social studies teachers, as with
mathematics and Science teachers: that is a concern
for young people. Teachers like their students, and
are interested in their well-being, personally and
academically. However, secondary school teachers
are more likely than elementary ones to be concerned
with covering subject matter rather than helping each
student do his or her best. Still, they tend to create a
comfortable environment for their students, and stu-
dents often like their teachers, even wh:le lacking
interest in the subject matter,

Status of Social Studies and Science. It seems clear
that, particularly in the primary grades. both social
studies and science are losing instructional time in
elementary schools because of the increasing emphasis
on the “‘basics,”” defined as reading and arithmetic.
Social studies fare somewhat better than science
because language arts and reading material often
incorporate social studies topics. Furthermore, ele-
mentary teachers, who typically include the inculca-
tion of social skills and auitudes as part of social
studies. do involve students in experiences relevant to
that goal. Surprisingly 1o us, the CSSE teachers
agreed with the back-to-basics movement. Even in
the high schools, where subiect matter specialization
is important 1o teachers, reading is seen as a prere-
quisite to the adequate learning of content. and so
deserving of greater attention as a *‘basic.’*

An interesting conirast between social studies and
science is prevalent atr the secondary school level,
Social studies.courses are regularly required each
year as part of general education, but only general
biology (in the tenth grade) seems to get this treat-
ment in science. Chemistry, physics, and advanced
biology courses are electives, and clearly part of career
training—preparation for college or for science-
related careers. On the whole, social studies courses
are not organized sequentially to rain students in
social science of for social science-related careers.
Consequently, while science courses emphasize
laboratory methods—although often of the follow-
the-cook-book variety—there is little attention in
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social studies 1o social science research method-
ologies. And. one social studies course js rarely
‘‘more advanced’’ than another; most tend to be
geared to a level at whicih nonacademically inclined
students can obtain a passing grade and fulfill
graduation requirements. This. too, may have
implications for the lack of student interest.

Femaks and Minorities. Those wondering what is
happening 1o ethnic minorny students and females in
social studies. science, of mathematics classes will
not find much information in any of the three NSF-
funded reporis we reviewed. The usual sex dif-
ferences in achievement scores and enrollment in
science and mathematics classes are mentioned.
CSSE does report some jndications of increased
enrollment by females in science classes in the case
study schools, but not thar girls like those sublects
any better. There are expressions of concern about
motivation among lower socioeconomic and non-
English-speaking minorities. But little is revealed
about how these students fare in classrooms. In fact,
in reading the CSSE report. we often sensed a
tendency to avoid mention of the ethnic identity of
students. The National Survey and the Review say
even less about the classroom experiences of ethnic
minority students and females.

Recapitulation. Some students may be experiencing
sacial studies classes in which they use products from
the various New Social Studies projects, actively par-
tcipate in teacher-guided in-class and out-of-class
learning experiences as a basis for formulating and
learning knowledge, and take part in *‘inquiry”
discussions and exercises where they learn standards
and means for validating knowledge. More likely,
however, the students’ social studies classes will be,
strikingly similar 1o those that many of us experience
as youngsters: textbook assignments followed by
recitation led by a teacher who, in his or her own
way, likes students and tries to show concern for
them—and voids controversial issues. but tries 1o
pitch the class at the students’ level.

A sense of stability emerges {rom the three sratus
studies—a lack of change in sociat studi¢s instruction
over the years that was unexpected by us, Th's stability
may be interpreted by many social studies educators
as an overwhelming defeat for the reform efforts of
the 1960s and early 1970s and the irrational persis-
tence of outmoded. dysfunctional patterns of
materials and teaching. Such a conclusion probably.
does not take adequate account of the complex real-
ities of social studies in the schools, There have been
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dramatic changes in sotne school programs. and excit-
ing teaching is going oh in many places. But funda-
mental, far-reaching changes do not occur easily in as
vast and governmentally decentralized an enterprise
as American public education. Also, our perspectives
may be 100 limited at this point in time 1o judge the
long-run impact of thar reform movement. More-
over, some of the 5tability in the social studies cur-
riculum may reflect desirable responses 1o legitimate
societal needs for the socialization of the young. Cer-
tainly, such considerations make it clear that
teachers’ views of school and social studies are
critical 10 an appraisal of the status and needs of
social studies education.

11, Teachers’ Views of Social Studies
and Schooling

Our impressions of teachers' views of <ocial studies
and of schooling have been touche2 on in our discus-
sion of curriculum and classroom practice. For
example, it should come as no surprise a? this point
that the CSSE field observers {e.g.. Ch. }2} found
teachers 1o be primarily concemed that their students
Icarn the content, the subject matter of the field
being studied. In essence, although general state-
ments of educational goals include items such as the
development of inquiry skills, the teachers’ major
concern is with the students’ learning of an acceoted
body of knowledge. For that purpose, teachers tend
to rely on, and believe in, the textbook as the source
of knowledze. Textbooks are not seen as support
materials, but as the instrument of instruction by
most social studies teachers.

Texbooks and Inqulry. The teachers’ view of the
textbook as authoritative undoubtedly stands in the
way of their involving students in inquirv. But that is
not the only factor. The lLands-on. experience-
centered learning of many inquiry-oriented curricula
is seen as too demangding of students: 100 much is
often expected of students at their level of intellectual
development and, probably even more important,
self.discipline. From sczh a stance, inquiry teaching
is nonproductive. Time is wasted when ctudeuts are
allowed 10 formulate problems and pursue theis own
answers; and the few hours for instruction are too
precious to be squandered in that way. There is <o
much content 10 be learned.

Another factor in social studies teachers views of the
importance of transmitting knowledge as contrasted
with teaching students to inquire and reason, is that
they are not likely to be model inquirers themselves.
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{Remember that a large proportion of the teachers in
the National Survey reported assistance with inquiry
teaching as a need.) This should be no surprise, given
the teachers’ own schooling. Undergraduate history
and social science college courses, as well as
precollege courses, rarely involve students in active
consideration of penetrating questions about the
validity of knowledge. Nor is laboratory or field
rescarch commonly a part of such courses. As
elementary, secondard. or college students, prospec-
tive teachers do not experience systematic sciemific
of other—e.g., ethical—inquiry, nor teachers who
model the encouragement of such questions from
students. The teachers’ own education conditions
them 10 perceive the appropriate role of the student
as productive—i.e., doing assignments and learning
content—subordinate, rather than independent
speculative thinker and investigator. This view of
social science and history academic role modcls as a
conservative force working in oppaosition 10 the social
studies reform movement of the 1960s is in contrast
with a tendency in the social studies literature 1o
characterize social scientists as promoting the use of
historical /sctentific inquiry methods by students.
This dominant influence on teachers’ perspectives
must be considered by those interested in changing
the current mode of social studies instructions.

Controversial Issues. It would be a mistake 10 think
that parents are upset by social studies teachers’
transmission-of-knowledge view of education. For
the most parn, parents are comfortable with teaching
aimed at passing on knowledge accumulated by
others, rather than at encouraging students 10 raise
creative challenges or (nink critically. In fact, despite
the long history of concern by the National Council
for the Social Studies for academic freedom and the
teaching of controversial issues. and the conclusion
in the Review {Intro., Sec. 1.2) that *‘social studies
educators’’ agree that dealing with controversial
issues in the classroom is a particularly significant
problem for social studies teachers. few of the CSSE
teachers reported problems in that area. Genesally.
they were quite sensitive to the values of the com-
munity in which they taught (it appeared that, in
fac, such sensitivity was a common criterion, explicit
of not, in the hiring of teachers). and had little trou-
ble presenting their subject maiter without affronting
local feelings. Comt.unities expected that teachers
would venture some distance into uncomfortable
topics; but the “tactfulness” on the part of most
teachers in handling some issues and avoiding others
precluced confrontation, making even the occa-
sionally “*radical” teacher tolerable,
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This avoidance or diplomatic handling of controver-
sial issu.s by social studies teachers should not be
viewed as cowardice or moral irresponsibility on their
part. In fact, it fits with the view that the subject mat-
ter of the textbook is the regular business of the
classroom, from which one should not be distracted.

Another possible explanation for the tendency to
avoid controversial issues, it occurred o us, is the
influence of a continuing emphasis in social studies on
history, government, and geography. Economics and
sociology tend 1o be more policy/issue oriented
disciplines; anthropology often strike; directly at
ethnocentrism. Or, it could be that the failure of
these social sciences to impact the curricuium is due
10 the same view that leads teachers to avoid contro-
versial issues per se.

Perhaps most important of all, the lack of concern
with controversial issues squared with another cen-
tral element in the teachers’ views of their ro':. One
of the most consistent CSSE findings was the concern
on the part of teachers with what was termed the
“*sociaiization’* of their students.

Sociatizatlon. Efforts at socialization have two dif-
ferent but related aspects. One is primarily school-
oriented: the other is citizenship-uriented. The first
has largely to do with the preparation of students for
**something to come.”” For example, seventh graders
have 10 be prepared for the cighth grade, especially
for the eighth grade teachers' expectations. (Failure
to do so reflects on both students and teachers.)
Students also have 10 be ready for the skl an? on-
tent demands of future courses. One reason t » the
central place of instructional materials, especi ..'y the
textbook. is the belief that preparing students for
later success requires teaching tiiem to learn from
such material. Generally, the concern is with helping
students learn to adapt to the schooling system,
which it is assumed demands order and discipline for
effective learning.

" Accompanying beliefs are that extrinsic motivation is

essential if students are to pay attention to their
school work. Teachers believe that the personal
make-up of siudents and the home situations from
which they cume militate against a more idealistic
reliance on jntrinsic motivation. Students must learn
10 pay attention 1o directions, to questions, to
classroom presentations as a basis for future leam-
ing: learning 1o carry out assignments is crucil for
future success.

Much of this socialization has a work etHic, success-
oriented. ‘*middle-class’* flavor. It is important for
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students to learn self-discipline, 1o leamn 1o persis-
tently try their best, 1o keep trying no matter how
hard the task. Although more “liberal’’ socializers
might put more emphasis on encouraging individual
expression, even skepticism, teachers see it as more
appropriate 10 train students 10 be hard working,
busy. polite. competitive, independent workers—and
50 on.

Teachers consider testing to be an important way of
learning if styggrts have learned the content.
because, if they have, that is evidence that socializa-
tion efforts have been successful. The obvious cor-
ollary is that the instructional materials are used for
socialization and that socialization is preemptive:
Correcting behavior such as daydreaming or cheating
takcs precedence over conceptual learning.

The second aspect of socialization has to do with
citizenship. Science teachers. as well as social studies
teachers, advocate and try 1o inculcate *‘*American
values’ —although all will not agree on what the
values are. A major goal is to impart the attitudes
that will make the students adjusted, participating

citizens. Included are respect for the law and for the ™

rights of others. and appreciation of the American
political system. Contrary 1o the claims of some,* the
CSSE inve: *igators concluded that it would be “in-
correct 10 sort teachers into two groups, one of which
teaches good courses in science and one .of which
indoctrinates youngsters in the social customs and
values of the community’’ (Ch. 16). All teachers,
except the completely disillusioned or intimidated,
indoctrinate—although in different degrees, with dif-
ferent tactics, and stressing different values,

The teachers’ perception of their role in socialization
fits, of course. the sociological and anthropological
view that formal schooling functions in part to
transmit and Preserve the society’s values. Recognition
of the extent to which teachers view socialization as
important—both for school success and citizenship—
may help to explain why many curricular innovations
have not been adopted. Critical thinkiog, inguiry.
experience-based curricula may simply not be com-
patible with the socialization aims of the teachers
called upon 10 use them.

Student Motivatlon. Along with teachers’ acceptance
of the textbook as source of knowledge. and their
view of teacher as authoritative giver of assignments
and preparer of students for later success. runs
another strong finding about teachers: a major prob-
lem to them is the lack of student motivation. In the
Nationa$ Survey (Ch. 10). a little over fifty percent of
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the teachers reporied lagk of student interest in the
subject matter 1o be a problem. TFeachers at the various
CSSE sites frequently mentioned motivation of stu-
dents as a major problem. To some extent, this meant
discipline—ec.g., students interrupting class by
visiting, arriving late, leaving without permission.
But the concern is broader than student misbehavior.
In contrast 10 lack of student interest, only twenty-
eight percent of the social studies teachers indicated
in the National Survey that difficulty in maintaining
discipline was a problem. Lack ol motivation in some
schools even manifests itsell in refusal by students 1o
attend school.

Feachers are concerned that the ““carrot and the
stick'” motivation of grades doesn’t work anymore—
if it ever did—except with bright, academically able
students. High interest in the subject matter of course
for its own sake makes a student seem unusuat and
may even result in alienation from peers. Particularly
disiressing 10 many teachers, in light of their
textbook-socialization orientation, is what appears to
be a recent increase in the unwillingness of students
10 accept authority, 10 accept textbook *“truths,”’ 10
do their assignments or even 1o believe that they are
worth doing. The sense of frustration is summed up
on one CSSE teacher's statement (Ch. 15), that:

It's almost as though we have to prove why we're
here, why we're functioning. (They as much as say:)
‘What makes you think you have anything of value
10 teach us?' You know, I get the feeling many times
that I'm on the defensive gs a teacher. It isn't enough
that I stand up and say, ‘This is your assignment.’ I
almost jeel as though I have to prove it, 1o prove that
there's value in doing it, other than the fact that I just
want them to do j1.

Teachers who have tried 10 motivate students by try-
ing 10 make their courses more “‘relevant' have often
not found the results 10 be any better. Anticipating
what a variety of youngsters will find of interest on
any one day is no simple task; on the other hand. the
students’ view of what learnings might be useful 10
them in the future are often very limited.

Although the lack of interest and motivation seems
1o perplex teachers, we picked up no fecling that it
moved teachers 10 examine the basic assumptions
from which they teach. Teachers do not seem 1o seea
relationship between their textbook/subject marter
focus, passive student learning. and their uses of the
curriculum for socialization and the mouvation
problem. Nor did we find any indication that
teachers are concerned ahout the level ol cognitive
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development that students might need 1o deal mean-
ingfully with the abstract material of textbdoks. This
apparent lack of awareness and reflectiveness has
implication for teacher preparation programs that
bear attention by the profession.

The *“Baslcs,”’ Teachers, as well as administrators
and parents, seem 1o be clear about one thing: the impor-
1ance of the ““basics’’ —arithmetic and, especially for
social studies teachers, reading—as major deter-
minants of learning. From reading some profession=l
journals, one might get the impression that concern
with basics such as reading is being forced on social
studies teachers who are “‘really’’ concerned with
more “‘fundamental basics,”’ such as critical thinking
for citizenship. Some teachers do consider skills that
they teach, other than reading, tobe “‘basic.'” But, as
we have noted above, an overwhelming impression is
that most social studies teachers see téxtbook con-
tent. not higher reascning processes. as impurtiant.
Obviously, teaching based on written materials must
rely heavily on student reading. The cry, "‘back to
basics,”' especially in regard 10 reading, is most fre-
quently not viewed by social siudies teachers as a
threat. but as congruent with their recognition that
reading is essential 10 other learning. Furthermore,
reading tends 1o be seen as a prerequisite, not a skill
that might be learned through involvement in other
learning. Again, the allocanon of time 1o the basics
ol reading and writing cuts into that for social studies
at the elememary level. But the imponance of the
emphas:s is supporied by junior high and senior high
teachers.

118 Divérgent Views of Academicians,
Curriculum Developers, and Teachers

What appears to be a different perspective on the
““back 1o basics’” movement is but one symptom ol
the generally discordant relationship between
classroom teachers and university subject matter
specialists. The interests and orientations of the two
groups are different in ways that came through strik-
ingly. particularly in the CSSE report. In fact, their
views of what is important in social studies education
are often 50 dissimilar that i1 is as if teachers and
university social studies educators were dealing with
two ditferent worlds ol schooling.

We have noted above the concerns of teachers with
socialization, and with having students leain
knowledge as it is presented in the textbook.
Teachers also are anxious about classroom manage-
ment, and use content 10 that end—for example,
assigning extra homework 1o punish rule breakers or
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giving good grades for being quiet and working hard.
As part of the ongoing system of schooling, their
own teachers imbued those values and norms in them
as students. And now they have returned to par-
ticipate in and contribute to the functioning of a
system they learned 10 take for granted. They desire
the approval of other teachers, just as other teachers
séek their approval. They do not want 1o look
ineffective in the eyes of their principal. for that
could have consequences more serious than social
disapprobation—such as transfer 10 another, less
desirable school in a big district. Students and
parents are part of the school’s social system. too,
and teachers seek their respect and approval—just as
all of us desire the approval of the important
“‘others” in our lives. Most of these significant
*‘others” for teachers share the same concerns for
socialization, for orderly schools, for student
knowledge as reflected :n tests over textbook content
(even the parents who found similar social studies
classes 10 be boring when they were students). and
for knowing the “*basics® before going on 10 more
advanced things such as conducting investigations
and conceptualizing on one’s own as a student.

The common complaint of teachers about “‘ivory

"tower'” professors takes on particular meaning in

light of these concerns of teachers. 1t is not just, or
perhaps so much, that education professors don‘t
know much about how to teach a particular subject
matter area (as teachers often say); it appears to be
more that the professors’ concerns are with other
styles, different ways of organizing curricula. disunc-
tions between social science and social studies educa-
tion, appropriate philosophies of history. and crit-
iques of textbook pale in the face of the personat
ques of textbook pale in the face of the personal
concerns of teathers who must manage groups of
students to fulfill system goals so as 10 survive
(titerally. in some schools) and gain the respect of
students, other teachers, administrators, and
parents. Teachers do not see an epistemological link
between course content and maintaining classroom
control that university professors donot comprehend
ot appreciate. It is simply that teachers need. or
believe they need, to use content in certain ways to
achieve their goals and wniversity professors fre-
quently fail to appreciate those goals or the tech.
nigues. From the teachers’ point of view, professors
are often unprepared to provide appropriate preservice
training, inservice assistance, or new curricula,

In short, the teacher’s beliefs and the demands of the
school as a social system are largely incompatible with
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the norms of the university scholarship system and
with the norms of teaching espoused by trainers of
teachers. Teachers and professors of history and
social science both value content. But the university
professor usually sees the discipline’s conclusions as
the ands of learning and eschews the use of content
for management and socialization purposes. The
teachers and the professors assume, therefore, dif.
ferent outcomes from the study of the academic sub-
ject. At the same time. teachers’ treatment of subject
matter as a means to the major goal of socialization
is viewed by social studies specialists as inappropriate
and dysfunctional. a necessary evil at best. Of
course, it is not that the social studies specialists or
the history and social science professors are against
socialization; they are just interested in socializing in
different directions.

1f this portrayal is correct. it makes understandable
teachers’ reluctance about, even hostility toward,
efforts of university professors. even history and
social science professors,” to assist them; and it helps
explain why that *‘intelligentsia® —except through the
textbooks they write~—has little reforming effect on
what happens in social studies classrooms, and why
other teachers and parents do have an influence.
Teachers may not often express theit concerns clearly
(and the specialists tend to reject them when they do),
but they are clear about the sources 1o which they can
turn 1o for help. Although the National Survey (Ch. 4)
indicated that teachers do report that college
courses are an important source of information
about new curriculum materials, other teachers are
the more frequently reporied source. Inservice train-
ing, including summer institutes, is seen as most
helpful, according 1o CSSE, when the emphasis is not
on revamping the teacher’s conceptualizations. but
on talking with other teachers and sharing **bags of
tricks'* for classroom use.

Supervisory Personnel. The feeling of uselessness,
even animosity, toward university professors is also
often extended toward djstrict supervisory personnel.
For example, in the National Survey, about thirty
percent of the teachers said they needed no help with
learniiig new teaching methods or obtaining informa-
tion about instructional materials, and slightly over
fortv percent indicated they did not receive adequate
supervisory assistance in these areas, Part of the dif-
ficulty, according to CSSE, is that school support
systems—inservice training and the resource person-
nel at the district level—are weak. Staffs are inade-
quate in number, with supervisors given many dif-
ferent responsibilities on 1op of having 200 or more
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teachers 10 work with. Much of the supervisor-
teacher contact is through bulletins sent from the
central office—about planning 10 be done by com-
mittees, about Schedules. and about obligatory in-
service sessions with outside consultants. Intention-
ally or not, indeed. central office personnel and
teachers often seem (0 isolate themselves from each
other.

The staffs are weak in the teachers’ eyes in other
ways. A basic reason that teachers tend to pay little
heed 10 supervisors and their inservice programs is
that they don't view these persons as informed about
the realities of the classroom. Supervisors and con-
sultants tend not to deal with the teacher’s real and
difficult teaching problems—such as keeping lessons
going in the face of the inattention and disruptions of
unmotivated children, adapting curricular matertals
10 achieve soacialization goals for which they had not
been designed. It is not that teachers don’t want help;
rather it is that they want “‘good” help, assistance
that js responsive 10 their teaching sitvation as they
see i1, for they believe that they are best equipped to
know what their needs are. And the more graduate
work the central office person has done, the more
likely it is that his or her views of schooling will not
be in accord with the teachers' view of the realities of
the classroom. From the teacher’s point of view,
advanced graduate work can hardly be expected to
make the supervisor more helpful when it involves
learning beliefs and attitudes about pedagogy and
content that are d'ssonant with the teachers’ own
-views, and when, as the CSSE report notes, there is
no theory of instruction available that deals wath the
diversity of uses to which teachers put subject matter
in the actual classroom situation,

The Fate of Curriculum Projects. Appreciation for
the viewpoint of teachers also can, as noted above,
help explain the fate of the New Social Studies
materials. A major purpose of federal funding for
curriculum development was to provide districts and
teachers with alternative offerings from which to
choose. Although some debate the extent 10 which an
adequate breadth of alternatives have been provided,
certainly the goal has been met 10 a fair degree. But
great numbers of disti'v.s and teachers have chosen
not io vse the new materials. 'Sour grapes’* does not
seem a plausible explanation: there is no reason to
believe that any great number of social studies
teachers rejected the new curricula becausc they had
not been invoived in the curriculum development
projects or training institutes. Unadopting teachers
are generaliy not obstructionists. Instead. it is simply

/
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more appropriate to them to continue doing what
they have done beforc—practices consistent with
their own values and belicfs and those they perceive,
prabably accurately, (0 be those of their commun-
ities. The new materials just don't *“fit."”

TFeachers judged.the new materials as likely 1o work
only in exceptional situations, with elite groups of
students who had anained the basics and perhaps
more important. proper self-discipline. Thev saw, or
sensed, when they were aware of the new materials.
the contradictions between the developers’ purposes
and their own—the emphasis in the new materials on

content, on reasoning and inquiry. and, consequently,

the different use of subject matter. Not only was
the achievement of goals they thought important
threatened by the materials. but their central
classroom expectations (e.g.. everyone quiet and
working on the same assignment) and management
techniques were challenged. Some of the support by
teachers for the “*back to basics™ movement may
even be interpreted as reaction 1o the demands of the
curriculum reform attempts of the 1960s—the new
topics and content organizations. and unusual
teaching roles not only seemed difficult to carry out
but flew in the face of the teachers’ view of the peeds
of students and the school.

Realities. 1f this portrayal of dissonance between
teachers. on the one hand. and professors. super-
visors, and curriculum developers. on the other, sug-
gests 1o the reader that our sympathies lie with the
teachers, you are correct. Undoubtedly, some
teachers are incompetent or unwilling to exert the
effort necessary for good teaching. But reading the
CSSE report has recalled our own days in precollege
classrooms and reminded us of the difference between
what is and what could be. Too often what we read.
and hear. and propound ourselves in the educational
literature and at professional meetings represents an
ideal which may not. and perhaps should not, be
attainable. The legitimacy of socialization goals. .
although understood by anthropologists and
sociologists. has Not been examined adequately by
those concerned with formal conceptualizations of
social studies education and used to set a realisiic
context for teacher education and curriculum
development. .

Moreover, it is not just the obligations of universal
public education that have been given shost shrift by
curriculum developers and teacher educators, but the
constraints as well. To change one's perspective from
that of reformer of schooling and student learning to
that of teacher confronted with managing/directing
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the instruction of several groups of secondary school
students each day (or one group of elementary school
youngsters for several hours)--all to be done in the
context of particular school building. distsict. and
community beliefs and values-—raises senous ques-
tions about the limited intentions of teacher
educators and curniculum devetopers. Theosies and
reform ideas meet hard realities. For example, con-
sider the potential consternation of a teacher urged to
use an inquiry approach 1o teach five or six large
classes daily, each containing many students who do
not want 10 be where they are and for whom that
class is only one of their classroom experiences dus-
ing the day and over the yeass. The demands of
system maintesance—of classroom. the school, the
district. and the society—it seems to us. have not
been adequately addressed in schema for curriculum
development and teacher education. Failure to
address such Primary concerns has been a consistent
failure from the Progressive Education Movement in
the early Twentieth Century 1o the competency-based
teacher education movement of today. Reform 10 be
effective. must be based on the recognition that
teachers operate with a total system, which must be
mobilized and revamped if individual teachers are 1o
make striking modifications in their students’ social
studies experiences.

. This discussion brings us back to the purpose of this

paper: To shareimpressions of the three NSF-funded
status studies of science education in large part to
encourage others 1o mine the wealth of matenal there.
11 should be evident that we believe the reporsis 10 be
*must*’ reading for social studies teacher educators,
supervisors. curriculum developers. and researchers.
But what about social studies 1eachers? Is there
anything of interest and importance for them?

In terms of practical, helpful suggestions for teachers
to deal with those very real, personal 1eaching prob-
lems 10 which we have refersed. the reports have litsle
10 offer. But for all of the 1eachers who wonder in
moments of quietness what it is alt about. and
whether their commitments and (rustrations are
shared by teachers beyvond their own immediate
school bwlding, the CSSE case swudies can be
vatuable reading. They offer the opportunity 1o share
in the thinking, beliefs. practices of teachers from
around the country, in teaching situations similar to
and different from one's own, 10 judge the extent 10
which one's own perspectives are shared. 10 develop
an increasingly conscious sense of onesell as a
teacher in a bureaucratic, universal ¢ducation sys-
fem. (0 examine—and perhaps. 1o reaflfirm—one's?
role in that system.
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We do not propose thar teachers read CSSE because
it will revolutionize their teaching or -ake them
more open 10 the perspectives of teacher educators
and curricalum developers at variance with their
own. To the contrary, we suggest that the case studies
will often help social studies teachers see that their
concerns are shared by other teachers and 10 sense
the legitimacy of their classroom perspectives. Qur
point is not that the status quo should be reinforced.
but tha proposals for change can best be evaluated
and implemented when those who must play « central
role understand and value their own position.
Teachers have too long been on the defeitsive against
the *‘intelligentsia.’” If seachers and professors and
cusriculum developers can become miore conscious of
teachers® beliefs and values, and of the origin and
functicaality of those beliefs and values as an inte-
gral part of the socialization function of mass
education. then the groundwork may be laid for more
realistic. effective definition and solution of
instructionat problems.

Teacher education and curriculum development need
not undermine the teacher's management position, or
appear to teachers to dq so. Many of the goals of the
New Social Studies can be taught in ways that take
into account the realities of the classroom. But some
ol those goals may have 10 be modified in light of the
purposes and realities of public education: and soqal
studies teachers may decide that their beliefs and
values also need modification to confront their own
concerns aboyt $tudent motivation and 1o satisfy edu-
cational goals they deem important. The consistent
student reports that social studies is uninteresiing and
the teachers’ own concern about motivating students
to learn suggest, for example. the need 10 re-examine
the assumpiions underlying textbook-rechiation 1each-
ing. Al the same time, it would be naive at this point
to advocate that the textbook be abandoned as a cen-
tral instructional 100), of 1o argue that todo so would
solve the problems of student motivation. Why the
textbook has remained the central 100l and how 10
utilize that form to achieve a wider range of educa-
tional goals ate Questions that have not been adequately
addressed by social studies educators. Answers {0
both must 1ake into account the social content of
classroom teaching.

IV. Research

Elementary and secondary school teachers are not
much aware of «ducational research. Nor are they
much influenced by research findings, largely
because the findings wsually have [ittle practical
importance for the classroom. Instructional res¢arch
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in social studies education is aimed at sych matters
as the effects of dif f2rent teaching methods, the char-
acteristics of teachers, and the content of textbooks.
How 1o handle the difficult problems of classroom
management that teachers find pressing and how to
accomplish the socialization goals which teachers
believe are impostant have not been matters of inter-
est to researchers. By contrast. behavidr modifica-
tion research seems to have impacted classrooms,
especially those taught by special education teachers,
because of its ready application ‘to classroom
management probjems.

Even if socal studies teachers were generally concerned
with questions about how to teach students to be
creative, independent thinkers, or how to sequence
learning activities to achieve higher order cognitive
and affective outcomes, the research literature would
probably provide them little assistance in their
efforts. The Review confirmed in great detail what
commentators on research in social studies education
have noted before: the research knowledge in the
field is basically in disarray. There are few cumu-
lative” findings of either practical or theoretical
significance. Most of the research {as in science
education} is done by doctoral candidates and is not
done from a theoretical base nor using a strategy
designed or likely to build knowledge based on
related, replicative studies. The conclusions in the
Review are replete with indications of areas of
interest to social studies educators (not necessarily
¢lementary and secondary school teachers) in ! i:h
there is a lack of studies, inclusive findings, or unex-
plained conflicting results. Syntheses of past research
have not been pariicularly productive. either, The
Review does suggest that syntheses of research on
carefully delimited topics, relying on research beyond
that in social studies education, might be productive.
However, we have serious doubts that the resear h
base is there, “‘waiting for someone to analyze and
wring the mezning out of it.””

This 15 not the place for an in-depth exploration of
alternative research strategies and approaches. Social
studies educatore who are interested in such matters,
though, should find the three reports'to be pro-
vocative reading. One can hardly read the Review
without being struck by the massive lack of cumula-
tiveness of social studies education research. Reading
the Review in the context of the CSSE repon also
drove home the crucial point mentioned above—~the
unresponsiveness of most social studies instructional
research to the problems and interests of classroom
teachers.
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We also found ourselves drawn to the contrast
between the National Survey—well designed and exe-
culed, but sterile in Hs remoteness” from the
classroom=-and the richness of the CSSE approach.
Survey research undoubtedly has its place as a means
of gathering intormation, although it also certainly |
hias been much overdone as a research form, espg-
cially for doctoral dissertations. But as a toot for
determining the status of science educaton, in the
sense of what is happening 10 students in science
classrooms, the survey data seem to be a pale, remote
representation when placed next to the CSSE ethno-
graphic data. Ethnographic rescarch minimizes
prastructured expectations and questions. It relies for
its data on field observers who are not aloof,
detached empiricists. but involved, if analytical, par-
ticipants in the setting of interest. The CSSE case
studies vary in quality. But generally their personal
vignettes and on-the-spot interpretations provide a
strong feeling of reality that is impossible to capture
through questionnaires and observational instru-
ments. And the synthesis chapters in which the find-
ings from the eleven case studies were integrated and
discussed contribute to a “*holistic” feeling for the
teacher’s classroom life that is impressive.

In secent years, several authors have commended
ethnographic research methods to the educational
research profession, and to social studies education
researchers in particular. The CSSE report is, to our
knowledge, the first major attempt to apply ethno-
graphy to research in social studies education. and it
vindicates those advocates. We hope that there will
be more studies from that perspective in the future.

It 15 important to remember. of course, that the
CSSE case studies are carried out and synthesized by
trained, experienced field observers. The project per-
sonnel were weli aware of problems of methodology
such as the differing frames of reference and the
varving data-gathering styles brought 10 the sites by
the various observer-participants. Moreover, eleven
sites were studied—a time-consuming. expensive ven-
ture. Clearly university or school district researchers
without ethnographic training or experience should
be cautious so that efforts to capitalize on the poten-
tial of ethnography do not -result.in an_adulterated
paradigm and invalid findings. Equally important, ii
would be an error for doctoral candidates ;li-trained
in ethnography and without competent supervision
to rush out to do hmited field studies {limited in
theoretical base and/or in number and/or represen-
tativeness of sites). The dangers of wasted research
effort and no less with the ethnographic approach.
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and because s0 muth relies on personal perceptive-
ness and insight, perhaps the dangers are greater.

_ We would not want anyone to take our affection fof

Q

the ethnographic aporoach, as used for CSSE, to
mean that we think other types of research should bc
abondoned. To the contrary, we are arguing for
acceptance of the legitimacy of a greaiter variety of
research approaches. Concurrently. more adequate
conceptualizations of the research process are needed,
taking into account strategies for knowledge-theory
development. The development of research design
paradigms appropriate to the schooling context and
clarifying the choices among approaches depending
on the problem and/or the stage of knowledge
development is a major (ask awaiting those interested
in promoting the oproductivity of instructional
research in social studies. Of course, the questions
are much broader and more difficult than when to
use an ethnographic, or scme other approach. They
g0 to the heart of the meaning of science and s
relevance and adaptability 1o the demands of build-
ing sound, systematic knowledge about instruction.
Such matiers deserve a great dcal more consideration
than can be given them here.

V. Conclusions

It seems wise, although probably unnecessary. to
remind the reader once again that we =re very much
aware of the difficulties and dangers of presenting
summaries and presentations based on such quantity
and diversity of data as are available in the three
NSF-funded reports on the status of scierice, mathe-
matics, and social studies education. It is not
just a matter of the validity of our interpretations.
but of our conscious and unintentional selectivencss
in deciding what to comment upon. The anthers of
the CSSE report note that a question was raised
about their failure to elaboratc on the preponderance
of male teachcrs at the secondary level: but they
indicated that that point had not surfaced soon enough
as a sabent problcm m their interpretive frame of
reference. Such question will undoubtedly be raced
about this paper. too. For ¢xample. we have chosen
not to deal with the question of artichilation—either
vertical. 1.e.. f1om course 10 course. or horizontal.

—— i e.,from school-to school. Thismayséem a strange

oversight in light of the frequertt concern with scope
and sequence on the part of those who write about
social stidies education. The CSSE report {Ch. 13, 14,
19) does have some things to say about articulation—
its frequent absence. the lack of teacher or parental
concern about it. the possibility that it may not even
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be wise if done as specifically by individual districts.
This one topic is iltustrative of the variety of issues
for which relevant data can be found in the reports,
depending on the interests of the reader, though we
may have chosen 10 emphasize other matters which
took on salience for us in our reading and discussions.

It is also imponant to recall that the intended aud-
tence for this paper i$ not the National Science
Foundation, but social studies educators. And the
putpose of the paper is not 1o critique the National
Survey, the Review. and CSSE stucies. Rather, it is
to summarize the reports and present interpretations
of the status and need of social studies education to
the extent possible in a brief chapter. In developing
our impressions of social studies education from
reading and discussing the veports; bias, as already
noted. has probably been inevitable. In particular,
our discussions of status will impty needs. Perhaps
the obvious bears restatements however: facts do not
speak for themselves, and there is nothing in the data
itself that dictates needs or points oward specific
desired changes. Such conclusions depend on the
value assumptions that one brings to the data. For
example, we found the report to 994:: social
studies education as dominated by textbook-recitation
type teaching (alinough a variety of methods are being
used). We consciously strived (0 avoid turning
that generalization into a value judgment—especially
the common one among professors that, ipse facto,
social studies instruction is inadeQuate and attempts
must be made to change it. We have alluded to the
possible functionality of the socialization purposes
for which teachers use content, and the textbook as
the embodiment of subject maner learnings. We have
pointed out the demands and the constraints of
public universal education—including societal expec-
tations and the reality that teachers face each day
working with classes of youngsters who have varying
goals and expectations. and many of who pot only
lack interest in the specific content of the course but
in schooling in general. We have alo mentioned that
teachcrs are ‘concerned about the lack of student
motivation. We havc noted, too. that we lack ade-
quatc answers, to questions about the effects of
textbook-centered instruction in social studies. And

_ that the questions themselves call for more careful

considcration of~Me legitimate socialization func-
tions of the schoot as\the formal education institwiion
for the society.

S0. our intcnt in portraving has not been to imply
goodness or badness. Why things are a« they arc, and
t0 what extent they are functional. are important
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unanswered questions. Tlus line of inquiry uggests
that educational research should undergo a signiti-
cant shift in orientation. Discussions of the produc-
tivity of educalional research have commonly been
framed in terms of its influcnce in changing practice.
Jackson and Kieslar'® have expressed well the need to
challenge that traditional perspective, referring to the
narrowness in educational research becanse of

the almost 1otal absorpnon with the goal of \mprov-
ing practice and discovering better rechnigues. We
seldom ask whether educators might now be doing as
well as can be done in mziy aspects of their
endeavor. We might pay more attention 10 the
possibility that educators may deserve and benefit
gregtly from some external confirmation of the
appfopriam:ess of much of what thev are doing.

Of course, the point is pot to argue for the uncritical
accéptance of currem practices, butl to suggest (hat
more atteniion be ginen tO research aimed at dis-
covering and serifving their positive effects. Such
research must rest on the careful examination of the
assumptions underlying our evaluatons of school
practices. Moreover, the findings that result may
challenge many of those assumpliors.

Consideration of current instructional practice leads
to some concluding comments on the importance of
the teacher as the key to the experiences that students
have in social studies. How teachers handle cur-
ricular degision-making and shape their classrooms
might be affected by greater awareness on their parl
of their pivotal role not only in determining the cur-
riculum for their students but, in the aggregate, shap-
ing social studies education in the United States, As
with an¥ of us, we suspect that teachers are usually so
close to, scovenmeshed in, their own situattons that it
is difficult for them to **stand back’” to analys¢ what
is happening and set it in broader perspective
Reading the CSSE report i particular could help
teachers gain insight intd the power of the cumulative
decision 1hey and their colicagues make,

Moreoser, the sense of the reality of the classroom
for teachers that comes fromn rexding the case stadies
could be imaluable For district supenivors who wish
to understand teachers' concerms n order 10 work
better with them, professors considering appropriate
approaches to presens ice and mservice teacher educit-
tion, and curriculum deselopers who wish ther
desclopments 10 be wsed in the classroom. In cach
cane, the case studies suggest hyporheses 1o be teved
as & haws for more effective pasistance o teachers,
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The view of teachers as the key to student learning
and the potential of the CSSE study for use in
perspective-shaping and hs pothesis-formulation also
suggest, we behies e, hat teachers themselves should be
mote central figures in research in social studies
education—bat not only as “subjects.” More care-
fully designed stndies of teachers” beliefs, vatues, and
expectations are needed as a basis for understanding
what does and can happen in social studies class-
rooms. But teachers should not be treated exclusively
as ‘‘subjects”™ in research studies. They should be
partners in the research enterprise. They should be
brought imo studies as knowledgeable **informants™ —
in the positive sense of sources of otherwise unob-
tainable information aboul 1he realities that condition
the use and effectiveness of teaching methods and
materials. Equally important. teachers should be
involved 1o a much greater extem in the process of
defining needed research. Such a research pariner-
ship need not subsert researchers” interests in theory

" deselopment—which have pot borne much fruit (o

date; it could help 1o build linkages so (hat instrue-
tional research in social studies wotild have greater
payoffs for school practice.
kS

Teachers can (¢l others, and ¢ach other, much more
about 1caching than we have asked or altowed them
1o do. Teachers do, in panicular, respect other
teachers” insights nto instructional problems. Pro-
fessional mechanisms are needed for capitalizing on
the vahdity of 1eacher knowledge for other 1cachers.
Some of the CSSE case studies led us to think of the
brief case reports in medical journalks in which
medical doctors describe their treatment of dif ficult
or unuspal cases. Those reports are somewhal akin to
the Classroom Teacher’s **ldea” Notebook that is a
regular feature in Social Education. But the
Notebooh, Jike most " professtonal’™ efforts at assist-
g teachers, iv curricelum-onented; the class-
room management and socialization concerns of
soeial studies teachers tend not to get dealt with. On a
much broader scale, attempls to assist teachers—
whether on the part of (he Natiomal Scienve Founda-
tion. the U.S. Office of Education. or the NCSS
Field Services Board—need to tap more explicitly
both the concerns and vhe evpertive of teachers.

Perhaps the most fitnng way to end this paperis with
our s crall impression of sovial studies education in
the 19704, That impresaon 15 one of contrasts and
contradictions, Amid<t many 1impressioms of change
(especially when one reads the profesvonal journals,
hears the protests of parents 1 ““innovative’”
districts, attends section meetings s the annual

-
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meetings of NCSS—i.c., views the '“tip of the
iceberg,” so 1o speak), the three NSF-funded status
studies indicated that there has been great stability in
the social studies curriculum. For instance, there had
been considerable publicity in recent years about
New Social Studies tespecially NSF) curriculum proj-
ects. Nevertheless, those¢ who graduated from high
school twenty years ago or more would. if they
visited their local schools. typically find social studies
classes 1o be similar to those they had experienced.
Yet the perception of overall stabillty should not be
allowed (o mask significant changes that have cccur-
red in some districts. Nor do we mean to avoid ques-
tions of limited perspective. Have there been changes
not recognized by those of us close to the scene, in
terms of both involvement and point in time? And.
how does one judge the perceived stability against
societal and professional needs for maintenance and
continuity, as well as for critical social and profes-
sional inquiry? Such questions are an intimate part of
the contrasts and contradictions in social studies
education.

There also is much diversity and variety in what goes
on in sociat studies ciassrooms. at the same time that
there is much sameness. Individual teachers are free
to do things differently. and what is expected of
students differs somewhat from district to district
and from teacher to teacher: but the same textbooks
are used in a course ‘‘sequence’’ that varies little
from location to location. The result is considerable
uniformity across the country—a locally accepted
nationwide curriculum—so that students face few
problems on continuity in moving from district to

Chapteein

vol. 1 of
" (SSE Repont Cotle Name
| RIVER ACRES
2 FALL RIVER
3 ALTE
4 +BRT
5 URBANYVILLE
6 PINE CITY.
7 WESTERN CiTY
8 COLUMBUS
9 ARCHIPOLIS
10 VORTEX
1 GREATER BOSTON

district, no more 50 than moving from one school to
another within a district. Yet, the day-by-day social
studies experiences of voungsters often vary
dramatically, even in adjacent classrooms.

Tao sum up. social studies education is not as good as
some would claim, but not as bad as others would
complain. Despite a lack of interest in, even an
apathy towards. social studies {as well as school in
general), most students find school a comfortable
place to be. This may be in large part because, despite
the disinclination of teéachers to reckon with the
apparent contradiction between their belief that they
know what is good for students, what students need ,
10 know and how they learn best, and their prevailing
concern for the lack of student motivation. teachers
do like their students and are concerned about them
personally as well as scholastically. Teachers do want
to do a good job; they work hard under a great deal
of pressure: apparently, only a few do not give a full
measure of effort. So there are in the three NSF proj-
ect reports reasons for optimism and confidence,
mixed with what many will find to be reasons for
dismay, even apprehension. Regardless of your
stance and your reactions to our impressions, we
believe that the reports of the three NSF-funded
studies can be of use 10 you in constructing your own
future in social studies education.

.t &
To give readers an idea of the national distribution of
the CSSE Sites and to help them identify case studies
that might be of particular interest to them. brief
descriptions of the sites from the CSSE report are
listed below:

B
1

Descriplion

Suburb of Houston

Small city in Colorado

Suburb of a large Midwestern city
Consolidated district in rural Illinots
Metropolitan community of the Pacific Northwest
Rural community in Alabama

Small city in middle California

Columbus, Ohio, schpol district i
Eastern middle seabojrd city

Smatfl city in Pennsylvania

Urban sedtion in metropolitan Boston

1;3{)




Q

Full Tt Provided by ERIC.
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‘In the rest of this paper, we use the term **social studies,” rather
than **social science education’ or ‘*social science/social studies
education, "

lris R. Weiss_ Report of the 1977 patfonal survey of science,
mathemalics, and social studies education. Report to the Navional
Science Foundation on Contract No. CT619848. Center for Educa-
donal Research and Evaluation, Research Triangle Institute,
March 1978. Available from: Supetintendent of Documents, U.S.
Govermaent Printing Office (GPO). Washington, D.C. 20402,
-038-000-00364-0, $6.50; MNational Technical Information Service
{NTIS), U.S. Department of Commerce, Springficld, VA 22151,
-PBIROI92L/AS, $15.00; Education Research Information Clear-
ing House (ERIC), 4833 Rugby Avenue—>5Suite 303 Bethesda, MD
20014, -ED 152565, $1.16 microfiche, $32.81 paper,

'Stanley L. Helgeson, Patricia E. Blosser, and Robert W. Howe.
The status of pre-college science, mathematics, and social science
education: 1955-1975. Volume I. Science education. Report 1o the
National Science Foundation of Contract No. C762067. Center for
Science and Mathematics Education, The Ohio State University,
1977. Available from: GPO, (see footnete 1), -038-000-00326-3
$4.25,

Marilyn N. Suydam, Alan Osbomne. The status of pre-coliege
science, mathematics, and social science education: 19551973,
Volume 1. Mathematics education. Repori to the National
Science Foundation on Contract No. C7620627. Center for
Science and Mathematics Education, The Ohio State Umiversity,
1977, Avalable from: GPQ, -038.000-00371-2. $4.50.

Karen B. Wiley. The status of pre-college soenve, mathematiics,
and social science educafnion: 1955-1975. Volume III: Soowu
science education. Social Science Education Consortium, Inc.,
1977. Report to the National Science Foundation on Contract Neo.
C7620667. Available from: GPO. -038-000-00363-1, $6.25.

*Robert E. Stake and Jack A. Easley_ Ir. Case studies in science
educaiion. Report to the National Science Foundation on Contract
No. C7621114. Center for Instructional Research and Curnculum
Evaluation and Committee on Culture and Cognition, University
of {inoms at Urbana.Champaign, January 1978. Case studies:
Tercy Denny, Some shff do: RIVER ACRES. Texas; Mary Lee
Smith, Teaching and science educationin FALL RIVER: Louis M,
Smith, Science education in the ALTE schoolsi Alan Peshkan,
Schooling-at BRT; A rural case study; Wayne W, Welch; Scienice
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Mathematics Teaching Today:
Perspectives from

Three National Surveys
s James T, Fe¥!
Introduction

If teachers, parents, and students in your community
were asked to identify the strengths and weakness in
school mathematics today, wou!d the resulting dis-
cussion yield sentiments like those in the following
quotations?

Would you hear secondary mathematics teachers
saying,

We offer excellent training for the colfege-bound...
For all students we offer the discipline that comes
Jrom a rigorous regimen of study. (3-2:11)*

We've found that traditional methods of instruction
work. This is the way it was taught to-is in_ high
school and the way il was taught in college and the
way it works jor us... | don't think kids can handle
inguiry... They just don’t have the background or
sophistication. (3-2:11)

The problem most common 0 us teachers is tha: we
can't keep real algebra exciting for the students.
When the students ask, ’How am | going to use this
stuff?" our usual answer is foggy The only answer is
in higher mathematics. (3-1:69)

What is lacking in the textbook is applied mathe-
matics. Even the average text goes into properties. A
kid just does not ‘have 10 know ‘commutative’ and
‘distributive’ to function in the world. (3-1:68)

Hard and boring. That's why I gotinto math. Trying
to figure out how to make it not boring. | have been
disillusioned. It is a drag. (3-1:106)

' On behali of an od hor NCTM comnmiice the members of which
were James T. Fey, Jeremy Kilpatrick, Catherine Tobin, and
Harry Tunis.

*The reference schéme 15 explained at the end of the paper. The
basic pattern 15 {Source.Chapter Page)

A ' National Council of Teachers of Mathematics

Reading will panic most of our kids in math, even
some of the fbest). 1ftwo sentences are given to direct
students in a mathematics problem, not more than
two of thirty can go directiy to the work. | don’t have
time to teach siatement problems. We spend tog
much-~time on theory and not enough on statement
problems in this curriculum. So we are losing a
chance to develop a child's reasoning ability. State-
ment problems are the key. (3-1:71)

Would your teaching collzagues in science complain
about your students?

{ can see the resulls of the new maih on all the
students I've had here. As sophomores, they don’t
kAow how to do long division fand) most don’t know
how 10 figure up percentages. It reaily shocks me ...
they're lost to science as far as math is concerned.

(149)

-

Would elementary school teachets echo those com-
plaints about recent changes in curricula and
materials?

Modern mathematics? | dislike it... (The text) shows
three ways when one will do. The brass tacks are
fearning addition and subtraction. That's ir. (3-1:31)

This boak has too much esoteric garbage in it. It is
simply 100 hard. The geometry is silly (1o try and

teach) even for our best third graders. So we all skip.

it. (3-1:33)

We are fortunate not to have gone way out jor the
new math. We have siuck to the basics throughout it
all and the results that are coming in show we were
right. (3-1:33)

Would parents express the following kind of su pport
for cucrent programs?

My kids undersmnd the basic number system muich
better than 1 ever did at their age... They know, for
instance, what multiplication Is, rather than just
knowing some tables by heart. In the long run I'm
sure this will be a big advantage to them, especially
when they come to take algebra or caicuius. (3-6:52)

These reports appeared onginally respectively in The Markemarnes Teacher. Volume 72, Number 7, October 1979. and 1n The Arithmetic

Teacher. Volume 27, Number 2, October {979,
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What might students say? Would they repeat the
following thoughts?

’'m in level three. That means they worn’t each us
algebra. They will only teach us what we have aiready
had. Maih is learning over and over what you already
know and keep forgetiing. {3-1:72)

{ haven’t heard anyone, anyone except a mathe-

“matics feacher say that math is great. You gofa
know how fo figure your income tax, how to get
money from banks, how to buy or sell stuff, know
the stock market and maybe a couple other things
and thae is it. {(3-1:110)

If these comments refiect the situvation you meet in
planning and teaching mathematics, your concerns
are shared by many other mathematics teachers K-12
across the United States. Each quotation was taken
from a fascinating series of studies completed recently
under the auspices of the National Science Foundation
(NSF). .o

For several years, debate over goals, practices, and
effectiveness of science and mathematics education
has swirled throughout public and professional
education meetings and publications. Much of the
controversy has been sparked by disagreement over
the value and impact of curricular and instructional
innovations whose development was supported
heavily by the federal government through NSF, the
U.S. Office of Education (USOE) and the National
Institute of Education (NIE). The NSF contribution

alone reached a high of $40 million per year for.

teacher education and $20 million per year for
curriculum development in 1968.

To assess the.impact of those efforts and to identify
some activities likely to yield valuable improvements
in education during the next ten years, NSF commis-
sioned three extensive studies of current and recent
practices and basic needs in science, mathematics,
and socia] science. The first study in each area was to
be a comprekensive critical review of the literature en
curriculum, instruction, evaluation, and teacher
educztion from 1955 10 1975, The review for mathe-
matics was conducted by Marilyn Suydam and Alan
Osberne at Ohio State University. The second study
was a collection of surveys directed at teachers,
administrators, parents, and studet.is in grades K-12.
The surveys were directed by Iris Weiss at the
Research Triangle Institute (R7I}. The third strdy
was a collection of case studies in selected schools
and districts, studies carried out by educators with
various observational and analytic approaches to the
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investigation of schools. These case studies, coor-
dinated by Robert Siake and Jack Easley at the
University of llinois, also employed a small scale
questionnaire survey to confirm generalizations from
the several case study sites. The results of these
diverse atempts to describe and explain school
mathemnatics today have been published in an impos-
ing collection of six volumes. The following report is
an attempt to synthesize the findings and to highlight
the most provocative implications. The report will
describe findings of the literature review and the RT1
survey, using selections from the case swdies 1o
elaborate on the piciure those dara present. '

The report was prepared by an ad hoc NCTM
committee including:

James Fey, University of Maryland
Jeremy Kilpatrick, University of Georgia
Catherine Tobin, Lexington,
Massachusetts Public Schools
Harry Tunis, NCTM Staff

Work of this group was supported by a contract from

. the National Science Foundation.

e

Course Content and Enrollments

Among the most prominent goals of NSF curriculum
efforts were major changes in the content and
sequence of school mathematics, science, and social
studies programs. Particularly in mathematics, these
attempts al innovation have been widely criticized.
When the 1975 National Advisory Committee on
Mathematics Education (NACOME) attempted to
weigh the pros and cons of recent changes, they
seriously questioned the extent 10 which ‘new math’
ever became a part of the program in most schools.
TFhat committee called for careful study of the cur-
riculum in common use at various grade levels.
Among the three current studies, the RT! survey pro-
vides most direct and objective information.

Questionnaires were sent to 192 slale‘supervisory per-’
sonnel, 488 school system superintendents, 2634
district supervisors, 1411 buildiag principals, and
6378 classroom teachers at all grade levels. Response
rates ranged between 72 percent and 90 percent.
Building principals were asked to provide lists of the
courses offered in their school and the enrollment in
each course. The data are given in Fable 1-1 where
1976-717 figures are compared with figures from
another national survey of 1972-73. While it is risky
to compare numbers from surveys using different
methodologies, there are some very large differences

33




in particular courses and differences in the distribu-
tion of enrollments among courses that suggest interest-
ing conjectures about trends in school mathematics
curticula.

Table 1-1, Course Enroliments in
Secondary Mathematics for 1972-73 snd 1976-77
(In Thousands)

LT Rl 1976-717"
General Mathematics9-12 ... 2417 2563
Business Mathematics9-12 ... 392 609
Elementary Algebra......... 2052 2825
Advanced Algebra .......... 1808 1317
Geometry ............c..... 1506 1900
Trigonometry .............. 171 460
Probability/Statistics ., 25 39
Computer Mathematics. .. . .. 63 153
Advanced Senior Mathematics 259 225
Calculus . ................. 55 105

*Source! {4:10)
*sSource: (1:59)

. Fhe data of Table 1-1 confirm some af the commonly
" expressed impressions about enrollment patterns: the
increase in business mathematics probably reflects
increased attention (o consumer and career competence
skills; the increase in elementary algebra may reflect
a change in the entrance requirements for algebra
and an increase in the number of students who are
being guided into the two-year version of this course
{and thus effectively counted twice by the survey)
the large jump in reported trigonometry enrollments
suggests that the marriage of advanced algebra and
trigonometry attempted during the 1960s has proven
unsatisfactory for many schools, and trigonometry is
returning as an independent one-semester course; the
modest growth in probability and statistics enroll-
ments suggests that, despite strong support for inclu-
sion in the curriculum. these topics have not become
a major option to either algebra, geometry, or
general mathematics. :

Some of the enrollment changes are more surprising.
While many mathematics educators express grave
concern about the future <f school geometry. enroll-
ment in that course shows no sigh of decline. Fhe
rapid growth of computer mathematics and calculus
enrollments suggest that many students are gaining
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strong high school preparation; but paradoxically,
the number of students taking advanced algebra and
advanced senior mathematics seems to have declined
over the past five years. It appears that while some
students are getting more and more advanced mathe-
matical experiences, there is a Jarge body of less able
or less ambitious students who are electing to stop
their high school mathematics preparation after
geometry. The urgent question of the 1960s as to
whether calctlus should be taught in high school
seems (o have been resolved.

Course offerings and enrollments give a broad indi-
cation of the trends in mathematics being studied
by various student populations, but a single title can
cover widely varying syllabi. Many have argued that
in mathematics the textbook dictates the course, and
teachers were asked to indicate which of the most
common school texts were being used in their
courses. The market for grades 7 and 8 s¢ems fairly
evenly divided among a variety of textbouk series.
Many different 1exts sertes are ysed in high school
elementary algebra, geometry, and advanced alge-
bra. but the Houghton-Mifflin texts are clearly most
common. {1:90) What remains unclear is the empha-
sis that classroom teachers place on the various
topics in those texts.

Neither the survey nor the case studies indicate, for
instance, whether teachers routinely skip the prob-
ability or trigonometry chapters in elementary alge-
bra texts or include geometry as a major component
of seventh and eighth grade instruction. The ¢émpha-
sis given to proof in any course is unclear. Scattered
teacher remnarks to the case study investigators sug-
gest that there is a pronounced ‘‘back-to-basics™
trend in curricular emphasis. The *‘basics’” are
usually interpreted as arithmetic and manipulative
algebra. but the various studies yield no quantitative
sens¢ of this movement.

One of the frequently reiterated explanations for the
apparent troubles of mathematics education in
secondary school is a widespread decline in student
regard for any mathematics that goes beyond the
basics. To some extent this is reflected in lower
enrollments for advanced algebra; it also appears in
the formal requirements for high school graduation.
Over 56 percent of districts responding 1o the survey
indicated that only one or no mathematics courses .
are required for graduation. while only 7 percent of
those districts make such Jow requirements in social
studies. {1:25) Mathematics {and reading) appears o
be a high priority in elementary school, where social
studies is perceived as much less important: but the
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tables turn in secondary education. [t is surprising
that mathematics teachers so frequently voice con-
cern over the limited reading skills of their students
when this is the focus of elementary schooling.
Perhaps skills for reading mathematics need 10 be
specifically taught or possibly reading difficultics are
being used 10 explain poor mathematical skills.

The National Science Foundation is obviously inter-
ested in the extent 1o which materials developed
under their support have influenced or are being used
in current school programs. The survey data indicate
that prior 10 1976-77 about 30 percent of the sampled
districts had used one or more of the federally spon-
sored innovative curricula in mathematics, bat only
9 percent were still using those materials in 1976-77.
(1:79) While many of the innovative ideas of the
School Mathematics Study Group (SMSG) and other
early mathematics projects have undoubtedly made
their way into commercial texts (5), survey data sug-
gest that in science the original project materials have
remained in widespread use much longer. This par-
tern raises the question of what mathematics
developers have done differently and why,

Patterns of Instructional Style

Over the past 20 years the course content proposals
of **new math™ cumriculum projects and advisory
groups have rectived prominent support and profes-
sional scrutiny. But nearly cvery such syllabus inno-
vation was accompanied by recommendations for
change in teaching style. Mathematics teachers have
been urged 1o implement discovery learning. mathe-
matics laboratory activities with hands on learning.
individualized instruction. multimedia instructicn,
and many other promising pedagogical strategies.
Howcever, as is the case with attempied changes in the
content of school mathematics, the NSF studies pro-
vide reason 10 question the -extent to which any
of these proposals for innovative pedagogy have
influenced predominant instructional patterns.

Several parts of the RT1 questionnaire asked teachers
to describe mathematics instruction in their
classes—amount of time available, allocation of that
time to various-activities (Jecture, discussion. small
groups. and so on). use of media, class size. and
testing. Data on average class length were sought
only for clementary grades where, as Table 1-2
shows. mathematics fares very well in comparison
with science and social studies.

Table 1-2. Average Number of Minutes Per Day
Devoted (0o Mathematics, Science, and
Social Studies In Elementary School*

e Ky 45
Mathematics ................. 38 44
Science ... 19 s
Social Studies ................ 2 40

*Source: (1:30)

This and other related data support the common
impression that attention to reading and then arithmetic
are high priorities in elementary school. However,
viher studies that have relied on trained observers
rathér than teacher self-reports suggest that the
actual time spent on mathematics may be less than
what is given here. (2:53)

With respect (o class size. another variable that
teachers commonly judge 1o be an important influ-
ence on their effectiveness, mathematics also fares
well in relation 10 science and social studies. Table
1-3 shows the average class sizes reported by teachers
in the three subject areas. In grades 7 10 9, average
class size in mathematics is markedly lower than the
other two subjects, though many would argue that it is
not er:ough lower 10 make an educationally significant
Pffcd-:

Table 1-3. Average Class Size in
Mathematics, Science and Social Studies at
Four Grade Range Levels*

Grade Range
X-3 44 79 1012
Mathematics . ... 24.2 277 267 236
Science ...... ... 235 266 3086 228
Social Swdies .. .. 241 282 298 212

*Source: (1:67)

The common forms of organization for Student
groups in mathematics instruction are indicated by
Table 1-4. Within these groupings the frequency of
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various specific instructional strateg:s is given by
Table 1-5. The data given there are averages over
grades 7 to 12, but the breakdowns by grade range
are surprisingly similar. The most noticeable trends
from kindergarten to senior high school are steady
increase in the frequency of tests and quizzes and
steady decrease in the use of manipulatives and
student involvement techniques.

Table 1-4, Percent of Class Time in Various
Organizations) Formats, Mathematics K-12*

Grade Range
K-3 46 1.9 10-12

Entire Class as a

Group......... 36 3R 45 54
Smatl Groups. . ... 29 25 17 22
Students Working

Individually . ... 35 38 kY 24

"Source: (1:111}

1

De\s"pilc‘ the difficulty th\knowins what teachers

understood by the terms ‘‘lcture,”” *‘discussion,”
and ‘‘individual assignment,”” the profile of
mathematics classes emerging from the sutvey data is
a pattern in which extensive teacher directed explana-
tion and questioning is followed by student seatwork
on paper and pencil assignments. This pattern has
been observed in many other recent studies of
classcoom activity (2:76) including several in which
actual classroom observations, rather than teacher
self-reports, were the source of data.

The NSF case studies paint a similar, but even more
pedestrian picture of day-to-day activity in mathe-
matics classes at all grade levels. The following
remarks from a case study by Wayne Welch outline
conclusions about mathematics teaching that were
repeated by nearly every other observer.

In all math ~lasses I visited, the sequence of activities
was the same. First, answers were given Jor the
previous day’s assignment. The more difficult prob-
lems were worked by the teacher or @ student at the
chalkboard. A brief explanation, sometimes none o!
all, was given of the new matetial, and problems were

Table |-5, Frequency of 'astructional Techniques in Grade 7-12 Mathematics Classes*®

Never
Lecture .. .- oot e 4
Discussion ........ .....coo.... 4
Student reports/projects. ... ... 44
Librarywork .......... ........ 75
Studentsa chalkboard .......... 8
individual assignments ........... 12
Students using manipufatives .., . .. 3
Televisedinsiruction . ............ 93
Programmed instruction.......... 83
Computer assisted instruction .. ... 88
Testsorquizzes _................ 1
Conracts .......covvee venas. 88
Simulations ........ ........... 9]
Fieldtrips .. .................... 87
Guesispeakers. .. .. ........... 83
Teacher demonsirations ... ...... 15

*Source: {(1:B.58.59)

Percenl of Classes

Insl
Less Than At Least About
Once 2 Week Once » Week __ Dally
6 22 67
8 19 69
37 16 3
23 1 0
3 34 25
19 ) 57
45 12 6
] 1 0
13 1 2
8 3 1
22 13 3
9 1 2
8 ] 0
13 0 0
17 0 0
25 26 32
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assigned for the next day. The remainder of the class
was devoted to working on the homework while the
teacher moved about the room answering questions.
The most noticeable thing abowr math classes was the
repetition of this routine.

Another observer in the same school system added,

A general comment about math classes is that they
were dull. Science was perceived as being more jun ...
I got the impression many students looked forward
to science bur no one seemed to look forward to
math. (3-5:29)

Certainly, the mathematics teaching these observers
saw embodied none of the spirit of inquiry, labo-
ratory exploration, or individualization that has
been so strongly urged by a variety of experts. But as
Welch goes on 10 indicate, **Although 31 seemed bor-
ing to me, students and teachers seemed comfortable
with it. Apparently it fulfills student expectations
and provides the students opportunity for closure.”’
{3-5:6) Commenting %n the same phenomenon in
another setting, case study observer Louis Smith
recalled remarks of Hoetker and Ahlbrand.

If the recitation is a poor pedagogical method. as
most teacher educators long have believed, why have
they not been able to deter teachers from using jt?

Or, is it not possible that the practicing teachers are
right and the professors unrealistic, and that the
recitation—Jfor some reason—Iis the best pedagogical
method? Or the only practicable one for most
teachers. (6:163)

One could comfortably accept this latter explanation
of predominant teaching styles and conclude that
teaching. as it is now commonly practiced in mathe-
matics classes, is about as effective as one can rea-
sonably expect. However, the case studies and the
survey produced frequent comments that students
find study of mathematics boring and teachers find
motivation of students 10 learn mathematics one of
the most difficult problems they face. Furthermore,
when teachers were asked what aspects of their jobs
they most needed help with, at all levels they men-
tioned learning new teaching methods and implement-
ing discovery/inquiry approaches. (1:B-105, 108,
11, 118

The Suydam and Osborne review of recent research
and expository literature offers little immediate hope
that instrucijonal researcn will yield new ideas or
convincing suppont for any existing strategy or
technique. There is no consistent pattern of results
favoring recitation, discovery. small group. or
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individualized approaches in mathematics teaching:
there is no demonstrably superior way to identify the
knowledge, experiences, or personal traits of people
who will be consistently effective teachers. There are
certainly effective teachers of mathematics, teachers
whose students enjoy and Jearn mathematics. But a1
the present time, such effectiveness appears to be the
result of classroom activity that is an idiosyncratic
product of a constantly changing interaction among
the teacher. the student, and the mathematice being
taught.

Teacher Abilities, Attitudes, and Beliefs

One of the clearest themes running throughout the
reports of case study observers was the absolutely
crucial role of classroom teachers in determining the
character and effectiveness of science and mathe-
matics education. As case study author Rob Walker
noted, “* Any observer cannot fai] 10 be impressed by
the fact that the resources tied up jn teaching here are’
almost entirely human resources.” (3-6:23) Louis
Stnith noted that when he sought generalizations
about education, ‘*administrators, board members,
teachers. pupils always ended up talking about
individual teachers.’’ {3-3:112)

The limits of teachers’ knowledge about mathematics
or about ways that young people learn place predict-
able limits on what the teacher can offer and accom-
plish in the classroom, The teachers’ beliefs about the
nature of mathematics and the important goals of
schooling are more subtle but equally important
influences in their impact on students. The RTI
survey and the case studies provide further insight
into the status of mathematics education by analysis
of teacher abilities, attitudes, and beliefs.

Secondary mathematics teachers currently average
mare than 12 years of teaching experience, half hold
a degree beyond the bachelors degree, and about 40
percent were taking a course for college credit in
1976-77. In the junior high school grades, $4 percent
of mathemaiics teachers are men, and in senjor high
school 68 percent are men. Nearly all mathematics
classes are taught by teachers for whom mathematics
is their only subject area of responsibility, and an
overwhelming number of those teachers feel ade-
quately qualified to carry out their teaching
assignments. (1:137-145)

When teachers in grades 7 10 12 were asked 10 specify
areas in which they would like assistance, they men-
tioned most often the topics given in Tabte 1-6. The
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needs expressed hv mathematics teachers are remark-
ably similar 10 those of science and social studies
teachers.

Table 1-6. Percent of Mathematics Teachers
Expressing Needs for Assistance in
Grades 7-9 and 10-12*

79 1012

Learning new teaching

methods. ................ 40 42
Information on instructional

materials ................ 7 4]
implementing discovery/

inquiry methods . ......... PR 35
Using manipulative materials . 33 35
Working with small groups.. . . 18 28
Articulation across grade

levels ............ill 33 13

*Source: (1:B-111,114)

When these same teachers were asked to rate the
seriousness of various potential problems, they con-
sistently stressed lack of materials for individualizing
instruction, lack of student interest in the subject,
inadequate student reading abilities, and class sizes
100 large. Eighty parcent said that low student interest
is a problem and 90 percemt said that inadequate
reading abilities are a problem. (1:B-126)

These survey data give a sketchy qéantitative outline
of secondary mathematics teachers’ backgrounds
and concerns, but they only begin 10 tell the story of
teacher attitudes and beliefs that emerges from con-
sistent findings in the case study interviews. As
teachers talked to the case study observers about
their personal goals and methods in 1eaching, they
confirmed some popular impressions of where
mathematics teaching is headed, and they offered
valuable insight to those who ssek change in the
presemt content, emphases, and processes of school
mathematics.

On Basics--1f, as public and professional discussions
of education suggest, mathematics curriculum and
instruction are going back to the basics, it appears
that no one could be happier about the movement
than the mathematics teachers themselves. With near
perfect regularity, teachers at all grade levels told the
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case study observers that they applaud the refurn 1o
raditional content, instructional methods, and
higher standards of student performance,

Though there seldom is complete agreement on just
what mathematical ideas are basic, the common fac-
1or is usuvally manipulative facility in arithmetic and
algebra. Teachers said:

It is old fashioned and super to expect every first
grader to have rapid memory of basic facts to ten,
{3-1:29

I wish they were glmost taught no theory down there.
Back to basics. That means delgying teaching of
theory. (3-1:102)

The most frequently meutioned features of “*back to
basics™ pedagogy are drill, repetition, and hard
work .

I dislike our book, not enough drill, it's modern
math. We adopted o new book ... it has more drill,
more basics and I'll like it. (3-1:31)

I am using the rote method pretty much because
(they) have found out that with a three level you can
spend gl hour trying to get them 10 understand fand
they can’t). (3-1:47)

The case study observers found that many teachers
think 100 much emphasis has recently been placed on
discovery learning., hands-on demonttrations, field
study, and contemporary topics, and that time spent
on them did not serve the learner well further along
in school. (3-15:4) One teacher expressed the current
mooad well.

I am a very traditional teacher. I use chatkboard, o
textbook, and handouts. (3-1:104)

Another very common ingredient of a basics philos-
ophy is belief that mastery of certain skiils is an
essemial prerequisite for concept learning and
creativity..

The study of mathematics takes levels of maturity.
You have 10 take step one before you can take step
two. There is g definite hierarchy of material. You
can't hope to be creative untii you've masiered the
basic program of studies. (3-2:11)

No aglgebra should be tqught in junior high. for.
tunately, nature is on my side and very little algebra
can be taught in junior high. (3-1:102)

In the guestionnaire follow-up to the case studies,
74 percent of the senior high school marhematics
teachers felt that basic skills of reading and
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mathematics should be taught first anc, other things
tater. (3-18:54) Further, they agreed thatr setting
minimum proficiency levels for advancement in
school was necessary—a concern echoed by many
reachers who are upset by perceived lax standards of
student performance in general. Over 90 percent of
junior high school teachers surveyed in the case study
follow-up felt that students have been promoted
without knowing basic mathematics. (3-18:62) Their
specific comments were harsh.

As long as you run a school on a ‘no child can flunk'
basis, all kinds of deceitful grading practices will
occur. (3-1:103)

Then we 20! into the madness where everybody had
to have aigebra ... So to get them in college we
started giving higher grades ard creating algebra
courses that weren't and aren't cigebra, We now
have arrived at a curriculum that produces A and B
algebra students that g€t crushed in college
mathematics. (3-1:102)

Osn the Nature of Mathematics—Teacher judgments
about basic objectives in mathematics undoubtedly
reflect underlying beliefs about the nature and value
of mathematics as a discipline. Several case study
observers asked 1eachers 1o explain what they saw as
the big ideas in mathematics. From eclementary
teachers the mo;l;common response was that mathe-
matics is a collection of rules and procedures to be
Iéarned 10 a level of near mechanical proficiency.
There was very little talk of the eventual use of this
skill in any setting other than the next mathematics
class. Secondary school mathematics teachers also
seemed 10 [eel this emphasis on algorithmic perfor-
mance, but they were decidedly more bothered by.the
apparent hollow victory in achieving such a goal.
One highly regarded teacher commented on the
problem as follows: -,

There is abundant evidence to show that we are
encouraging superficial leirning in some of our (best
students). Sure. they do well on the rests. Our
materials on hand encourgge this. The aigebra book.
Jor instance, is pure abstraction. The really good
memorizer can 20 right through ar:id not really have it
at al. (3-1:68)

A colleague of this teacher went on 1o express the
common concern that there is no practical value
wn algebra other than as preparation for higher
mathematics.

The weakness in connections between mathematics
and its domain of application has been [requently
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criticized over the past ten years. But the problem
remains. Perhaps the difficulty is as much one of radi-
tional expectations as it is one of curriculum develop-
ment. We mentioned carbier that students seem 1o expect
emphasis on facts and memorization in mathematics,
along with the neat closure that comes Irom a
discipline with well defined procedures and "right””
answers. In one science class @ site visitor suggesied
10 students that they might find D’ Arcy Thompson’s
book on Growth and Form an interesting guide 1o
modeling of scientific observations by mathemarics.
The observer commented, however, that it was clear
from the student responses that this was not regarded
as mathematics. (3-13:25) The same narrow concep-
tion of disciplines seems to plague science as well. In
a summary of science observations is the conclusion,

As seen by most people in the schools, science educa-
tion has no more ailiance with mathematics educa-
tion and social studies educntion than it has with
English education ... With a Jew exceptions, primarily
in environmental education. there were essentiglly
no interdisciplinary efforts in the sites we studied.
(3-13:17-18)

When really pressed 1o find virtue in the study of
mathematics, most teachers responded with vatia-
tions on the lamiliar menial discipline argument.

Eighty percent of what I teach my level three algebra
class cannot be used by 90 percent of the kids. The
benefit fonfy) is to get into college. | can teach them
0 think logically about real problems in their fives
today. (3-1:111)

Mathematics can teach the student how (o think
fogically and that process can carry over to anything.
To be able to start with a set of facts and reason
through fo a conclusion is a powerful skill o have.
(3-1:112)

These teachers spoke for many others who reiterated
the value of learning to think logically. 10 solve prob-
lems. but most of all to work hard. The case study
follow-up survey found that 50 percent of senior high
school mathematics teachers found virue in the
“new math’’ effort to put greater emphasis on lor.
mal logic. (3-18:34)

The students seem 1o sense this same underlying
objective ir studying mathematics, though they
express somewhat more cynical regard for the goal.
One observer found that students lelt they needed
mathematics as future citizens, even though they had
found no environmental application for what they
were studying. These students were, **hard pressed to
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defend 2 need for math—except that it was a some-
times useful proof that they were not escaping from
the hard reality of school.” (3-13:25)

On Teaching 28 8 Job—The quality of mathematics
teaching in schools today is certainly influenced by
the knowledge and beliefs of teachers about mathe-
matics and young people. But it is also certainly
affected by the broader school and social context,
within which machematics education is only ¢..¢ of
many activities and focuses of concern. While many
teachers report satsfaction with the tasks they
encounter daily and their effectiveness in meeting
those challenges, many others are clearly concerned
in ways expressed by a high school science teacher.

{'ve had a lot of spark taken out of me in the last iwo
years, We hear administrators talking about meeting
the needs of studemts—individualization. But we
never get ime off (o develop these things or the
financial support... I've talked 1o them about getting
materiols and they say that materials aren 't as impor-
tani as the student-teacher relationship. But I find it
very difficult to stand up and play Johnry Carson
everyday, The kids don*t want (o hear lectures, they
want 1o do things.

{ always thought that the main goal of education was
teaching kids, now I find our that the main goal is
management. (3.2:9)

Mathematics teachers also talk of going stale, of burn-
ing out. Louis Smith naticed this so frequently that
he was led to characterize the condition as a mix of:

Flatness, a lack of vitality, a seeming lack of interest
in the curriculum by both the teacher and the chil-
dren, a la. < of creativity and curricular risk taking, a

‘negativism toward the children—ithey're spoiled,

they don’t care, they don't try—and sometimes a
negativism toward colleagues, administrators, and
college and university (raining programs (often
decades ago). {3-3:84)

His suggested remedy was a community center for
analysis of teaching and teacher sabbatical activities
that would give teachers a chance to reflect, to
recharge their knowledge and enthusiasm for instruction.
One very fundamental factor in the lives of teachers
that seems to lead to their loss of enthusiasm and
spirit of innovation is the isolation of a teachers
work in the classroom.. In one sense this role as the
sole adult in a sea of young people offers tremendous
freedom and impressive responsibility. But on the
othes hand, it induces the separation of the world in
school and the world outside of school that is seen by
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so many teachers and studems (o be a serious problem
in education (oday. Case study observer Mary Lee
Smith noticed several ceachers who had maintained
contact and identity with scientific and professional
communities beyond the school, who had *“kept open
a window on the larger world of ideas.'* But she added, -
“*Most teachers have only a mirror that reflects
the values and ideas already dominant in the public
scohoo!s." (3-2:18)-

A growing militancy among teachers and resistance
to emerging bureaucratization of schools was evident
in comments of many other teachers. Teachers spoke
of “us and them'’ meaning teachers and administra-
tors. One teacher spoke bitingly about the impact of
accountability:

We need to be working witk teachers, not checking
on them... Education is generally a negative enter-
prise toward children, toward teachers. It is a highly
structured reward structure which emphasizes the
negative. Those who gel rewarded are those who
make the fewest mistakes. {3-1:8)

and another expressed a sense of powerlessness.

There is no way (0 moiivate a certain number of kids.
They put forth absolutely no effort. I will not be held
accountable for teaching an unteachable student ...
Why is accountabiiity the teacher's responsibliity?
Why is it always my job to solve every problem a
child manifests in school? [ gm not in ch: -ge of the
math program. So how can { be accountable for it?
3-1:8)

Despite the frequent complaints and identification of
problems that (while no¢ always new) need attention
by those concerned with school mathematics, the
mood of teachers that filters out of the case studies is
captured well by Robert Stake:

They saw themselves in a serious, not very exciting
business; the business of education. They saw
themselves as pretty good businessmen, wishing that
times would chonge for the beiter, but confident that
they could deliver on their promises and pretty weli
satisfied that there is not really ¢ better way fo run
the shop. (3-5:25)

This picture of mathematics teachers today, combined
with the earlier profiles of curriculum and instruction
in mathematics, shows the reatities with which any
attempted change in mathematics educatfon must
deal.

Y,
—

40




Changing School Mathematics

Most formal and informal indicators of educational
activity suggest that the Jast several years have seen
the close of a twelity year period in mathematics
education that was characterized by numerous and
striking proposals for change in the content and
method of instruction. The current mood, as
reflected in the NSF studies, is a search for stability,
choosing from among topics and techniques with
which teachers have long experience and comfortable
familiarity.

Regardless of one's judgment about the proposed
and actual changes in recent years, reflection on
activities of the era is a rich source of insight into the
decision-making structure of schools. Since the
National Science Foundation programs clearly
sought change in cusriculum and instruction of
school mathematics., all three status studies looked at
l!u: mechanisms of change in schools. They asked,
**What are the channels that communicate informa-
tion and influence classroom practice? What are the
conditions that enable or block attempted innovations?”

Synthesizing a variety of different explanations for

the rise and fall of ‘new math’, Suydam and Osborne

suggesi the following conjectures about change in

mathematics education:

I. Educational policy is frequently determined
without collecting enough information to allow
the process to be rational.

2. Educational policy is frequently constructed
without using information that is readily
available.

3. The point at which values enter inte policy for-
mation. and the effects of the differences in the
values held by various groups concerned with the
schools, is frequently not recognized in determin-
ing the pricrities within educational policy.
{2:219)

Suydam and Osborne cite many instances in which
decisions are made in absence of or ignorance of
crucial factual information. But they argue that con-
flict of differing values and beliefs is the most critical
proeblem in changing educational practice. They
argue that policymaking operates at two levels, one
incorporating professional judgments based on infor-
mation and another that is political and reactive
to the prevailing societal attitudes and values. Their
conjecture is that if teachers sense agreement between
the two levels, change takes place; if they sense in-
congruence and disagreement between the levels,
they are dissatisfied and change will not 1ake place.

»
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The RTI survey and the case studies add to this
analysis of change processes in schools. Among the
first questions addressed to superintendents, cur
riculum supervisors, principals, and teachers, were
inquiries about their roles in change and their sources
of information concerning new ideas. The survey
found that only twenty-nine states have supervisors
who devole more than 75 percent of their time 1o
mathematics education. Among those supervisors the
greatest share of the time is spent on planning or
developing curricula and coordinating inservice pro-
grams. For the questionnaires addressed to district
level supervisors, only 26 percent of the respondents
reported spending more than 75 percent of their tjme
on mathematics. About half of these district super-
visors report attending a professional meeting in
mathematics on a yearly basis, but only 16 percent of
the K-6 supervisors and 31 percent of the 7-12 super-
visors belong to the National Council of Teachers of
Mathematics. (1:33-48)

Al the school level, principals play an tmportant role
in approving. if not stimulating. curricular and
instructional change. In general, it appears that prin-
cipals are very seldom from mathematics or science
backgrounds. Only 6 percent of the responding second-
ary principals indicated an undergraduate major in
mathematics, while 47 percent were in social studies
or language arts areas. These principals expressed
concern about their ability to adequately supervise
matheinatics instruction, but appear to place con-
fidence in their mathematics resource teachers,
chairmen, or teaching staff. {1:46-48)

When asked 10 assess the recent federal government
role in teacher education and curriculum change,
many teachers reported attending aq least one NSF in-
stitute, conference, or inservice program. Table 1-7
indicates that the frequency is greatest among sc.ond-
ary teachers and current state supervisors. not a suf-
prising result in view of the focus of NSF efforts for
many years.

Table 1-7. Percent of Supervisors, Principals, and
Mathematics Teachers Attending One or More
NSF Institutes or Conferences*

18

StateSupervisors .. ..., ...... . ...... 77
K-6 District Supervisors. . . . ...

7-12 District Supervisors .. . e e 39
K-6Principals ... ....... .. . . ... 10
79 Principals . .. . . ...... . .. ... 13
10-12 Principals ...... e e e . .. 25
K-6 Teachers...... . . Coee ... 3
7-9Teachers .. .... .. . ...... 25
10-12 Teachers LY}

*Source: (1:69)
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During the case study interviews nearly all
mathematics teachers commented favorably on these
institute experiences. They freguently mentioned thai
the focus and level of activity in the institwes were
not really very helpful in their daily teaching, but
nonetheless felt the institutes should be continued.

The NSF institutes that I attended were well worth alf
the money. I'm sure that if I had not attended these
institutes I wouid not have been able to do os good a
Jobas I have done... A college graduate witha degree
in mathematics is not really prepared to teach high
school. They don’t teach you how to deal with kids
and you also don't get much of a chance to get your
head together with respect 1o math instruction. All
math teachers should be encouraged ro take an NSF
institute at least every three to five years. (3-7:30)

We mentioned earlier that very few schools are cur-
rently using any of the federally developed cur-
riculum programs in mathematics. School system
superintendents were asked to assess the impact and
future need for fedesal suppost in curriculum
development. While 58 percent agreed that past
federal suppost has improved the quality of alter-
natives available to schools. only 27 percent agreed
that those programs have greatly improved the quality
of classroom instruction. The superintendents
strongly urged that greater efforts be mounted for
dissemination and training for implementation of
new programs. While a variety of evidence suggests

R

that federal involvement has enriched curriculum
alternatives, the superintendents were about evenly
divided on the guestion of whether federal support
tends to create a nationally uniform curriculum.
(1:77)

Given the apparently limited exposure of admin-
istrators and teachers 10 innovations promoted
through NSF institutes and conferences, it is natural
to ask what sources of information are used and
valued by each group. As Table |-8 indicates, teachers
are a valued source of information for nearly
everyone concerned with mathematics curriculum
and instruction. Professional meetings and journals
also reach many different audiences. State super-
visors do not appear {0 be pasticularly effective con-
duits for information since they, like principals and
teachers, appear to get and share most of their ideas

* with colleagues in similar positions. There are bar-

riers to change in this communication network. The
case study interviews illuminated several of these.

First and foremost is the simple fact that teachers
currently work very “ard coping with the day-to-day
demands of 10010 . students in 5 to 6 classes. As
case study observer W ayne Welch noted, because of
the increasing difficulty and decrea.ing satisfaction
of teaching.

Teachers tend 10 resist those things that make their
Jjob more difficult and are attracted 1o those things

Table t-8. Percent of Supervisors. Principals, and
Teachers Indicating Each Source of Information
as Yery Useful*

Source

Teachers .... .... . .. ..
Principals ... ..
Local Supervisors .. ...
State Supervisors . .
College Courses .. . ...
Local Inservice ... . .. . ... ... ..... ...
Federal Workshops . . .. ....

Professional Meetings. . ..

Journmals ..... ... . ..

Publisher Representatives

*Source; {1:151-152)
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Supeevisory Principab " Teachers
Slale 112 112 79 1012
23 29 36 56 39
6 5 43 22 u
56 12 18 18 16
55 13 13 3} 4
6 15 26 28 k)
22 22 28 2 23
26 il 16 16 9
79 3t S0 22 25
21 49 62 40 42
13 14 8 9 3]
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that make it easier or more effective. Résistance 1o
innovation, appeal of teaching bright students, need
Jor discipline, desire for smaller classes, resistonce
to administrative reguests for personal goals are al}
explained by considering teachmg in this light
(3-5:13)

Another observer,
sympathetfc view.*

Rob Walker, took a more

It is fashionable in some circles to accuse the teachers
of failing ro implement the curriculum innovations
that have been made in science over the last twenty
years, It is often implied that the teachers do not
want 1o change the way they teach and will do all they
can to avoid doing so. Without wishing 1o imply thar
the teachers portrayed here should change their
teaching, I think it is quite obvious thar most innova-
tive programs are beyond their reach simply in terms
of equipment, space, and resources. (3-6:23)

A second. more subtle, factor inhibiting change is the
reported prevalance at all levels of schoeling of a
**future orientation.”” Teachers feel a heavy respon-
sibility to get students prepared for the next mathe-
matics course. The goal was stated colorfully by a
junior high schoot teacher.

This is it boy, if they don’t get it now, they never will!
This is the last chance. ... They just have to be
prepared for high school or that's all she wrote....
My job is to help these litrle buzzards to reglize that
{the importance of prepagration) before it's too late.
(3-1:12)

When, in the survey validation of these case study
impressions, teachers were asked about the impor-
tance of preparation for the next course, 82 percent
. of the junior high school teachers saw this as a heavy
expectation placed on them. (3-14:31) In one sense the
*‘preparation for the future’ is simply a vague exhor-
1ation for students to study mathematics in anticipa-
tion of some unspecified payoff in later years. But
another effect is to fock into place a curriculum that
is really built on strong traditional expectations held
by teachers at one level for the students they receive
from other teachers. Though the United Siates has
no national curriculum, there is a de facfo curricuium
established by traditidn and there appears (o be no
educational policy body with power 10 make major
change.

This set of traditional expectations extends beyond
the content of school mathematics to the pedagogy.

K1
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' Several case study observers noted in mathematics

teaching something akin to the cultural ritvals iden-
tified by sociologists and anthropologists. As one
teacher put it

1 still think America came farther and faster than any
nation in history under the old method of teaching,
where we had some discipline in the classroom, we
did some drill because it was whar teachers deemed
was necessary. we didn't hgve to try to fustify all that
we did. (3-12:33)

When parents responded to the issue of hand
calculators, for example. the emotion in their
response suggested that the real issue was a sacred
ritual of education. not practical utility. Teachers
and parents also commented on the nponmathematical
goals implicit in teaching. They believe students
should be encouraged 10 work hard, keep busy, be
polite, compete, aspire to improve, work inde-
pendently, and prepare for things 1o come.

Kids are lazy, people are lazy, I'm lazy—and you're
going 1o get by with as little as you can... I think they
should be reqwired 10 1ake a lirrle more. The program
is getting watered down. {3-12:35)

These traditional and emotion-laden expectations of
mathematics education certainly act as a powerful
influence on attempts to change.

Given all these factors influencing the rate and
character of possible change in mathematics educa-
tion. there remains a simple and fundamental reason
why major change is not likely in the pear future.
Despite highly publicized criticism of school
mathematics, a large majority of people believe cur-
rent high school programs are satisfactory. The
survey folfow-up to the case studies found over 90
percent of all administrators, supervisors, teachers,
students, and parents judged the overall quality of
the high school mathematics program either satisfac-
tory, very good. or excellent. (3-18:93) Whiie there
are undoubtedly many mathemaiics teachers who do
not share this enthusiasm for current programs, they
face a tremendous chaflenge in stimulating apd carry-
ing out any major change.

The Task Ahead

For many teachers, supervisors,- and curriculum
developers, the piciute of school mathematics
assembled by the three status surveys will contain few
surprises. Many of the observed curricular and instruc-
tional patterns match trends being discussed infor-

_mafly at meetings and in the pages of professional

43

-




journals. But the pational character of mathematics
education is certainly more complex ¢hap any sum of
common practices. The most discouraging feature of
the three NSF studies is the consistent pattern of
great differences between apparent reality of
mathematics education in most schools and the
recommendations Or practices of many prominent
teachers, supervisors, and professional organiza-
tions. For instance, it appears that a large majority of
clementary teachers believe that their sole respon-
sibility in mathematics teaching is to develop student
facility in arithmetic computation—this a1 a time
when availability of calculators has made such goals
widely questioned. Secondary mathematics teachers
find it difficult 1o motivate their students or to induce
lasting learning, yet they seem basically satisfied and
they resist efforts that propose changes in the content
or instructional style of their courses.

Mathematics teaching is a very demanding profession
and the social context of contemporary education
does little to ease the task. The reported teacher reac-
tions tO current pressures are neither surprising nor
unreasonable. They constitute facts of life that must

n

S

be dealt with by anyone who seeks change. Nonethe-
less, the signs of dissatisfaction should challenge
everyone teaching mathematics today 1o re-examine
the content and process of current programs.

TFo what exient does the ‘‘average’” mathematics
program described above reflect your own situa.
tion?

How do you cope with the problems that seem
widespread?

What changes in school mathematics do you
believe would be most useful and how can they
be brought about?

What role should the NCTM play in future
developments to improve school mathematics?

The NSF studies provide a backdrop of information
and questions that can help stimulate and guide
critica} analysis and reporting of successful practices.
We urge vou to dig more deeply into the reports
themselves and to share your insights with others in
the Council. £
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Mathematics Teaching Today:
Perspectives from

Three National Surveys

for the E’emenlary Grades

James T. Fey'

Introduction

When educators are asked to idennfy the crucial prob-
lems in school mathematics today, they frequently
point an accusing finger at the teachers and curricula
in elementary and middle school grades. Secondary
teachers are quick 10 criticize the computational
abilities of the students they receive from elementary
school and to chacacterize the problem with senti-
ments like those in the following quotarions.

They don’'t know when you have 4 divided by 2 which
number is on the outside and which js on the inside.
But they really know their set theory. | think it is
terrible. (3-1:98)*

I don’t have o try 10 communicate with elementary
colleagues... I know they don’t know mathematics,
(3-1:102)

I wish they were almost taught no theory down there.
Back to basics. That means delaying the teaching of
theory. (3-1:102)

1t is not uncommon to hear elementary teachers
responding 10 such complaints with remarks like,

Modern mathematics? I dislike it. The (text) shows
three ways when one will do. The brass tacks are learn-
ing additton and subtraction, That's it, (3-1:13)

You might as well forget about teaching conceptual
mathematics to 75 percent of the children in elemen-
tary school...iThey) are not only bored—they hate it
(3-I:134)

We are fortunate not 10 have gone way out for the
new math. We have stuck to the basics throughout it

tOn behalf of an ad for NCTM commiites the members of which
were James Fey, Jetemy Kipatrick, Catherinc Tobin. and Harry
Tunis.

*The reference scheme is explained a1 the end of the paper. The
basic pattern is {Source-Chapter: Page).

all and the results that are coming in show we were
right. (3-1:33)

But this response is not at all satisfactory for teaching
educators and curriculum developers who urge de-
emphasis of both arithmetic computation and the
traditional show and drill instruction.

Small, portable, and inexpensive (calculators) have
the potential for replacing the penctl and paper
calculatfons that have been the major fand often the
sole) component of elementary school arithmetic.
(2:1t-12) ;

""Research indicates that the use of manipulative
mtaterials appears 1o be important at all levels at least
through grade 8 but they are actually used by few.
{2:59)

If these comments reflect practices and controversies
in elementacy mathematics programs with which you
work, Your concerns are shared by many other
mathematics teachers (K-12) across the United States.
Each quotation was taken from a fascinating serjes
of studies completed recently under the auspices of
the National Science Foundation (NSF).

Much of the recent controversy in schoo! mathe-
matics has been sparked by disagreement over the
value and effectiveness of curricular and instruc-
tional innovations sponsored by NSF, the U.S.
Office of Education, and the National Institute of
Education. To assess the impact of those efforts and
to identify activities likely 1o yield valuable improve-
ments during the next ten vears, NSF commissioned
three extensive surveys of recent and current prac-
tices and needs in science, mathematics, and social
science education. Tue first smdy in each area was a
comprehensive critical review of research and expos-
jtory literature on cureiculum, instruction,
evaluation, and teacher education from 1955 10 1975,
The review in mathematics education was done by
Marilyn Suydam and Alan Osborne of Ohjo State
University. The second study was a collection of
questionnaire surveys dircd(cd at teachers, adminis-
trators, parents, and students in grades K-12, The
surveys were directed b'y Iris Weiss of the Research
TFriangle Institute (RT1). The third study was a collec-
tion of education case studies in eleven school
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systems by investigators under the direction of
Robert Stake and Jack Easley at the University of
Illinois. These case studies aiso employed a small
scale questionnaire survey used to confirm
generalizations from the case study sites.

The profile and interpretation of marthematics
teaching thar emerges from those studies is neither
simple nor consistent. But the information and
hypotheses generated by the investigations provide a
context and provocation for examination of mathe-
matics programs on a national, state, or locat level.
The synthesis of the studies that follows was
prepared by an ad hoec NCTM committee including:
James T. Fey, Universiy of Maryland; Jeremy
Kilpatrick, University of Georgia: Catherine Tobin,

Lexington, Massachusetts Schools; and Harry B..

Tunis, NCTM Staff with suppor: of a grant from the
National Science Foundation.

Content Emphasis in Elementary
MalQematics Programs

In most'sghools mathematics for the figst six or seven
es is B common course for all students, best

described as general mathematics. Published syllabi,
textbooks, and tests for these grades usually include
arithmetic of whole numbers, common fractions and
decimals, measurement, geometry, descriptive statis-
tics. and applications of those topics. The inclusion
of geometry, statistics, and measurement (particularly
with the metric system) is a product of recent
reform movements. However, the extent to which
those topics have been accepted in the programs and
priorities of elementary classes has been hotly
debated. Thorough review of the literaure of
mathematics education from 1955 10 1975 Jed Suydam
and Osborme 1o conclude, “*As reflected in print, the
content of school mathematics curricula changed....
But inclusion of *new math' content in the elementary
school may be illusory.’* (2:48)

Unfortunately, the RTI survey provides linle addi-
tional information on the content emphases of K-6
mathematics programs. Responses from 574 elemen-
1ary teachers, asked 1o report on their teaching of
mathematics, indicate the frequency of use for
various text series. Table 1-9 shows that, as of 1977,
the most popular appear 10 be the programs of Hol,
Addison-Wesley, Scou-Foresman. and Houghton-
Mi fflin.

Table 1-9. Percent of Classes Using Various Mathemalics Textbook Series*

Perceat of

* Texibook/Program K.3 Ciasses
Holt School Mathematics(Nichols: Holt) .. ... . ... i nn, I8
Mathematics Around Us (Bolster: Scott-Foresman). . ... e e et e - 13
Modern School Mathematics (Duncan: Houghton-Mifflin) ..................... 8
Elementary School Mathematics (Eicholz: Addison-Wesley) .......... ......... 8
The Understanding Mathematics Program (Gundlach: Laidlaw) ........... ..... 8
Investigating School Mathematics (Eicholz: Addison-Wesley) ................... 5
Others (less than S%e each) . . .o oottt ettt et s 40

Percent of
Texibook/Program 4-6 Classes
Holt School Mathemarics (Nichols: Holty .. ... oo ol 19
Modern Schooy Mathematics: (Duncan: Houghton-Mifflin). .. .................. 10
Mathematics Around Us (Bolster; S.otti-Foresman). ... ............ .. «coeann 9
Investigating School Mathematics (Eicholz: Addison-Wesley) . ............... .. 9
Elementary School Mathematics (Eicholz: Addison-Wesley) .. .............. . 8
Others(lessthan6®eeach) ... .. .. . i i it cee s 45

*Source: {1:B-42)




Most of the textbooks in use have recent copyright
dates, and in many classrooms more than one text-
book is used regularly (23 percent of K-3 and 45 per-
cent of 4-6 grade classes). But the survey did not ask
teachers whether they treat the various topics in those
texts with emphasis proportional to text coverage.

A set of questions was directed at the extent of metric
emphasis. Table 1-10 suggests that the elementary
grades are gw g. attention to metric concepts, but
primarily as a specnal unit.

Table 1-10, Trealm;:m of Metric Concepts In
Elementary Mathemalic_s Classes*
H

Grndes K-.‘! Gmles 4-6

Notused .................. 26% 13¢%%
Special Metric Unit Only. ..., 42 43
Special Unit and Throughout

Course . ................... 8 xn
Introduced asneeded ... ..... 22 19

*Source: (1:119)

A sharper, if possibly less reliable, picture of the con-
tent dominating elementary mathematics programs
comes {from the eleven case studies, constructed by
experienced observers who watched and talked to
teachers and students over extended time periods. In
summarizing the observations of science, mathe-
matics, and social studies programs, the investigators
* commented, **“The emphasis on a ‘basic skills’ cur-
riculum was an almost universal finding in these case
studies.”’ (3-13:3) They concluded that <ementary
school mathematics was primarily devoted to helping
children learn to compute. .

If the back-to-basics movement is real, it appears that.

no one could be happier than the teachers them-
selves. Secondary teachers voice sharp criticism of
the elementary school products.

1 can see the results of the new math on all the
studems I've had here. As sophomores they don’t
know how to figure up percentages. It really shocks
me. (3-4:9)

And elementary teachers appear to be listening. Case
study observer Wayne Welch noted:

Parents, boards, and teachers see {arithmetic) as an
important skill, and drill on long division appears

with greater frequency in the classroom. The ‘new’
math is now old and,—with cries of ‘Johnny can't
add!'—is rapidly disappearing from the curriculum.
(3-5:10)

To some this retreat from innovation will be a
welcome trend; for others the direction and strength
of change will be viewed with deep dismay.

Patterns of Instructional
Organization und Style

Over the past twenty years the course content pro-
posals of curriculum projects and advisory groups
haye received prominent support and professional
scrutiny. But nearly every such syllabus innovation
was accompanied by recommendations for change in
teaching style. Mathematics teachers have been urged
to implemen: discovery learning, mathematics labo-
ratory activities with 'hands on’ learping. indi-
vidualized instruction, multimedia instruction, and
many other promising pedagogical strategies. How-
ever, as is the case with attempted changes in the
content of school mathematics, information from the
NSF studies raises doubts about the extent 1o which
any of these proposals for innovative pedagogy have
influenced predominant instructional patterns.

Several parts of the RTI survey questionnaire asked
teachers to describe mathematics instruction in their
classes—amount of time available, allocation of that
time to vanious activities (lecture, discussion, small
groups, and so on), use of media, class size, and
testing.

Elementary teachers were asked (o report the average
time spent on mathematics and the length of their
most recent mathematics lesson. Table 1-11 indicates
that mathematics fares well in comparison with
science and social studies,

Table ®-1t, Average Number of Minutes Per Day
Devoted to Mathematics, Science, Social Studies,
and Reading in Elementary School*

! Gmle Rangc

. . LK
Mathematics .............0..t. 4] 5
SCIENCE . ..o v 17 28
Social Studies ............ ... 21 - 34
Reading ..................... 95 66

*Source: (1:51)
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This and other related data support the common
impression that reading and arithmetic are high
priorities in elementary schooi. However, other
simHar studies that have relied on trained observers
rather than teacher self-reports, suggest that the
actual time spent on mathematics may be less than
what is given hers (2:53).

Class size is another variable that teachers commonly
judge 1o be an important influence on their effec-
tiveness. Mathematics class size is comparable 10
science and social studies and increases with grade
level. Table [-12 shows the average class sizes
reported by teachers in the three subject areas. In
grades 7-9, average class size in mathematics is Jower
than the other two subjects, though many would
argue that it is not enough lower 10 make an educa-
tionally significant effect.

Tabte 1-12. Average Class Size in
Mathematics, Science, and Social Studies ai
Three Grade Range Levels®

Girnde Range
i K-3 46 19
Mathematics..... .. 4.2 27.7 26.7
Science ............ 215 26.6 30.6
Social Studies . .. .. .. 2.1 282 29.8

*Source: (1:67)

The common forms of organization for student
groups jn mathematics instruction are indicated by
Table 1-13. Within these groupings the frequency of

Table 1-i3. Percent of Class Time in Various
Organizational Formats, Mathemaiics K-9*

Grade Range
K-3 46 19
Entire Class as a
Group ........... k] k] 435
Small Groups ... ... 29 25 17
Students Working
Endividually ., . . J6 18 kY]

*Source: {1:111)

e ———— R ——

varions specific instructional strategies is given by
Table 1-14. The data given there are averages ovei
grades K-6, but the breakdowns by grade range are
surprisingly similar. The most noticeable trends from
grades K-9 are steady increase in the frequency of
tests and quizzes and steady decrease in the use of
manipulatives and student involvement techniques.

The variety of supplementary marerials—print,
audiovisual, and manipulative--that have become
ivailable for use in teaching elementary mathemarics
is truly astonishing. Table 1-15 shows that manip-

-ulatives seem to be fairly freque..tly used in elemen-

1ary grades. Among the specific types of materials
likely 10 be in a mathematics laboratory set.up, it
appears that audio-visual materials (film strips, tapes,
slides, etc.)are rarely used. but Table 1-16 shows that
games and puzzles, measurement 100ls, activity cards
or kits, and numeration and place value manipulatives
are frequently used.

When ieachers were asked to identify materials or
facilities that needed improvement 10 enhance their
effectiveness. they most frequently mentioned non-
consumable equipment, money to buy suppli<s on a
day-to-day basis, spaces for small groups to work,
and laboratory assistant or paraprofessional help.
They did not, however, indicate any strong need for
hand-held calculators and apparently do not use
calculators much ar all in elementary mathematics
tnstruction.

With some exceptions, such as the abstinence from
calculator usage. the RTI survey data suggest ejemen=
tary instruction that is varied and rich in concrete
experiences with mathematical ideas. However, the
reported frequencies of lecture, discussion. tests or
quizzes, and individual assignments are also very
high, particularly in grades 4-6. This suggesis very
common use of an instructional style in which
teacher explanation and questioning is followed by
student seatwork on paper and pencil assignments.
This pattern has been observed in many other recent
studies of classroom activity (2:76). including several
in which actual classroom observations were the
source of data.

The NSF case studies confirm this inore pedestrian
picturc of day-to-day activity in mathematics classes
at all grade levels. The following description of
junior high school mathematics classes from the case
study by Wayne Welch was corroborared by nearly
every other observer,

Again, as in the high school. the math program [s
characterized by its convenitonal textbooks and its
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Table 1-14. Frequency of Iustructional T

Never
Lecture. ..ooovviiiiinnn .o u
DESCUSSION . .. coiviiiennn 6
Student reports/projects ..., .. 45
Librarywork .......... Nt 72
Students at chalkboard ....... 4
Individual assignments ....... 7
Students using manipulatives . . 9
Televised instruction ......... 82
Programmed jnstruction ...... 70
Computer assisted instruction . . 24
Testsorquizzes.............. g
Contracts .. ............. 71
Simulations . ................ 75
Fieldtrips .................. 73
Guestspeakers .............. 88
Teacher demonstrations ...... 9

*Source: (1:B-56.57)

niques in Grade K-6 Mathematics Classes*

Voo
i

v

Percent of

Table 1-15. Frequency of Use of Hands-on Manipulative or Laborator¥ Materiaks*

Less Than

Never Once 2 Month o
GradesK-3 ........... 1% 12%
Gradesd.6............ 10% 3095

*Source: (1:B-56,57)

routine of correcting papers, explatning difficulties,
and assigning mnore problems. (3-5:8)

The elementary teachers theméelves give some clues
tv the dominance of this consistent Unimaginative
classroom routine. They claimed that many text
techniques desigried to produce understanding are
instead simply confusing.

The textbook says to show method A for regroupg‘:g
in addition and then 1o switch to method 3. Every

37

5, Less Than At Least Approximately
Qwee a Week Once a Week Daly
N8 20 1
5 15 73
a0 6 5
17 ° 6 1
15 38 42
9 22 60
37 3 19
9 7 1
13 5 6
3 1 1
40 42 8
15 5 7
16 6 1
23 1 0
9 I 0
19 29 19
At Least Al Least
Once a Moath Onee 8 Week )
11% 17% 200,
219 25% 9%

teacher in the school knows this confuses kids. S0 we
don’t show kids method A. (3-1:33)

The principies of muluplication, addition. division,
and subtraction gre unreiated. For exampie:

5x] 2x3) + (3x)Y)
15 6 + 9

i

Why shoutd the kids learn this? All the teachers here
would agree with me. It’s really a stinker. (3-1:33)

)




e ————————

Table 1-16. Frequency of Use of Yarious Types of Equipment jn K-J snd 4-6 Mathematics Classes®

Petcent of Classes K.3

Needed Use Use Use
Not bui not less than 16-50 more than
L N Needed Available 10days  day 5o thy_sﬁ
Gamesand Puzzles ... ......... 0 7 9 25 58
Hand-held Calculators . ........ 77 i5 1 2 3
Computers ................... 85 11 1] 1 1
Metric Measurement Fools ... .. 16 24 2 3l 4
Nonmetric Measurement Tools . . 7 14 28 37 11
Activity CardsorKits. . ........ 4 20 13 28 2%
Numeration and Place Value
Manipulatives .............. 14 13 14 28 29
GeometricTools -............. 27 20 pi} i8 9
Percent of Classes 46
Games and Puzzles ............ s 5 25 39 19
Hand.held Calculators . ... ..... 44 39 6 ? 1
Computers...........c....... 63 26 1 2 2
Metric Measurement Tools . .. . . 7 29 20 2 5
Nonmetric Measurement Tools.. 6 13 ] 39 16
ActivityCardsorKits. ......... 8 i 25 27 25
Numeration and Place Value
Manipulatives . ............. 20 16 26 22 14
GeometricTools . ............. 13 21 26 27 9

*Source: (1:B-80.81)

They have little patience with or sympathy for
inguiry.

{ was told that the reason the new math was brought
into being was to satisfy a child’s ‘natural ctirfosity’.
And | thought that was a ridiculous statement:
because who's ctirious as to why $+2=7. (3-1:31)

1 dislike our book, not enough drill, it's modern
math. (3-1:31)

{ am using the rote method pretty much because they
have found out that with a three level you can spend
alf hour trying 1o get them to understand (and they
can’t). (3.1:47)

Certainly. the mathematics 1eaching these observers
saw embodied none of the spirit of inquiry, labora-
tory exploration, or individualization that has been
so strongly urged by a variety of experts. But, as
Welch goes on 10 indicate, ** Although it seemed bor-
ing 10 me. students and teachers seemed comfortable

with it. Apparently it fulfills studemt expectations
and provides the students opportunity for closure.”
(3-5:6) Commenting on the same phenomenon in
another setting, Louis Smith recalled remarks of
Hoetker and Ahlbrand.

If the recitation is a poor pedagogical method, as
most teacher educators fong have believed, why have
they not been able 1o deter teachers from using it?

Or, s it not possible that the practicing teachers are
right and the professors unrealistic, and that the
recitation—for some reason—is the pest pedagogical
method? Or the only practicable one for most
teachers. (6:163)

One could comfortably accept this latter explanation
of predominant teaching styles and conclude that
teaching, as it is now commonly practiced in
mathematics classes, is about as effective as one can
reasonably expect. However. the case studies and the
sufvey pfoduced frequent comments that students
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find study of mathematics boring aad teachers find
motivation of students 10 learn mathematics one of
the most difficult problems they face.

Fifth graders are harder 10 motivate than are first
graders. By the time they gre in the fifth grade they
have had the whole bit. They get the same things they
didn’t understand the first time back again and for
the first time honest to goodness boredom is Jelt
about mathematics—even science. (3-1:34)

And many teachers echoed the following puzzlement
about the transitory nature of learning.

Except for the (top students) all third graders know
one thing perfect in math one day and the next it s
gone ... | mean GONE. ... Now what | wan: you to
know is thae ol the kids except (the best), and some
of them too. have this mpysterious ‘forgefting’
disease. (3-1:37)

None of these complainis are new or surprising. Bui
they do stand in contra:t 1o the reluctance of many
teachers 1o exploit alternative instructional styles.

Perceptions of the Abilities, Problems, and
Beliefs of Teachers

One of the clearest themes running throughout the
reponts of case study observers was the absolutely
crucial role of ctassroom teachers in determining the
characrer and elfectiveness of science and mathe-
matics education. As case study author Rob Walker
noted. *Any observer cannot fail 1o be impressed by
the fact that the resources tied up in teaching here are
almos1 entirely human resources.” (3-6:23) Louis
Smith noted that as he sought generalizations about
education, “‘administrators, board members, teachers,
pupils always ended up talking abour individual
teachers.”” (3-3:112)

The limits of teachers’ knowledge about mathematics
or about wa,s that young people learn place predict-
able limits on what the teacher can offer and accom-
plish in the classroom. The teachers’ beliefs about the
nature of mathematics and the imporant goals of
schooling are more subtle but equally important
influences in their impact on students. The survey
and the case studies provide further insight into the
status of mathematics education by analysis of
teacher abilities. attitudes, and beliess,

Elementary teachers currently average more than 12
years of teaching experience. About one-third hoid a
graduate degree and 45 percent were taking a course

(not necessarily mathematics) for college credit in
1976-77. In grades K-3 only 4 percent of the teachers
are men, and in grades 4-6 only 25 percent are men.
The mathematical competence of these elementary
teachers is, in all likelihood, much greater than that
of the average teacher twenty years ago. Suydam and
Osborne report that in 1957 only 12 states required a
mat hematics course for certification (7 content and
5 methods). However, they felt justified in gonclud-
ing that by 1975 there had been a significant increase
in the mathematical requirements for prospective
elementary teachers. (2:130,150.164)

The RT1 survey did not jndicate the extent 10 which
elementary mathematics is taught by subject matter
specialists, but of the teachers asked to report on
their mathematics responsibilities, 49 percent felt
very well qualified 10 teach mathematics and another
46 percent feint adequately qualified. Furthermore,
principals and district supervisors share this con-
{fidence in the ability and imerest of K-6 mathematics
teachers.

Table 1-17. Elementary Teachers Percepiions of
Their Qualifications in Each Subject*

Not Well  Adequately  Very Well

Qualified  Qualified  Qualified
Mathematics . ... 47 46% 49%,
Science......... 16 60 2
Social Studies . .. 6 54 39
Reading ........ 3l n 63

*Source: (1:142)

This strong expression of confidence in etementary
teachers of mathematics should be encouraging.
However, state supervisors of mathematics saw lack
of teacher interest in mathematics and inadequate
preparation 10 teach mathematics as the most serious
problems in grades K-6. This contrast suggests thai
K-6 teachers and their immediate supervisors believe
in the computation curriculum and in *‘tell and drill*
methods of instruction--pattern of beliefs that will
not please many mathematics educators, but con-
stitutes a formidable barrier 10 change. When
teachers in grades K-6 were asked to specilv areas in
which they would like assistance. they smentioned
most often: (1) learning new teaching methods, (2) ob-
taining information about instructional maierials,

9%




and (3} implementing discovery/inquiry and hands-
on approaches in teaching. (1:B-105.108) When these
same teachers were asked 10 identify the most serious
problems they face in teaching mathematics, they
most frequently mentioned: (1) insufficient funds for
purchasing equipment and supplies. (2) lack of
materials for individualizir, instruction. (3) inade-
quate student reading abilities. {4) lack of planning
time, and (3) class sizes too large. (i:B-12%)

When one looks for help in ameliorating these condi-
tions, the obvious first line of responsibility is super-
v1sors and administrators. The RTI survey results
give reason for concern about prospects for help
from these sources. The survey found that only
twenty-nine siates have supervisors who devote more
than 75 percent of their time to mathematics educa-
tion. Among district level supervisors, only 26 per-
cent reported spending more than 75 percent of their
time on mathematics. About half of these district
supervisors report attending a professional meeting
in mathematics on a yearly basis. but only 16 percent
of the K-6 supervisors belong 1o the National Council
of Teachers of Mathematics. (1:33-45)

At the school level, principals plan an important role
in approving. if not leading. curricular and instruc-
tional change. Not surprisingly. very few elementary
principals have undergraduate majors in mathe-
malics (4 pescent in K-3, 7 percent in 4-6). However,
few feel *‘not well qualified’” 10- supervise
mathematics (12 percent K-3, 8 percemt 4-6). (1:47)
Very f(ew elementary supervisors, principals. or
teachers have atiended any NSF lnstitutes or con-
ferences (§8, 10, and § percent respectively). (1:69)
Furthermore, only 8§ percent of K-6 schools are usiag
any of the innovative curricula whose development
was sponsored by NSF, (1:79)

These survey data give a skeichy quantitative outline
of the teacher qualifications. needs, and potential
sources of help in elementary mathematics. When
combined with eadier information about current cur-
ricula and teaching styles, the data leave an overall
impression well described by Stake, who viewed the
situation through the cyes and ears of the eleven case
study observe:s:

{The teachers) saw themselves in a serinus, not very
exciting businessi the pugsiness of education. They
saw themselves as pretty good bustnessmen. wishing
that times would change for ihe beser. but confident
that they could deliver on their promises gnd pretty
well satisfied thot there s not really a better way to
run the shaw. (3-5.25)
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Not everyone connecied with mathematics education
will read that description of elementary mathematics
teaching and teachers with such satisfaction. But
gnyone seeking 10 change the status quo must probe
deeper 10 understand the teacher beliefs and educa-
tional traditions or boundary conditions tht produce
our system. The case study interviews were designed
for just this exploratory investigation and produced
numerous quotations that are clues 1o the puzzles.

We have already mentioned the predominance of
teacher beliel thar elementary mathematics is properly
all about computation and that repetitive verbal
learning is the basic means of acquiring mathematical
knowledge. the f(rustraticn of students” limited
reading skills. their modest motivatica to learn, and
their propensity for rapid forgetting. The case study
perspectives identified several other useful ways of
understanding the nature and dynamics of change in
K-6 mathematics.

Ritual and Socialization in Mathematics-——Much of
the excitement surrounding emergence of low cost
hand-held calculators has been generated by the pros-
pect that elementary schools will need to devote far
less time 10 developing facility with computational
algorithms. It appears that current elementary
teachers feel no pressure for such impending change
in curricular emphasis. However, the case study
observers did not see this situation as a reflection of
rational analysis; Instead. they sensed that acquisi-
tion of computational skill through unquestioning
hard work is valued as a moral and socializing
experience central to education.

1 stilt think America came farnher and faster than any
nation in history under the old method of feaching,
where we had some discipline in the classroom, we
did some drill because it was what ieachers deemed
was necessary. we didn’t have to try fo justify alf that
we did. {12:33)

Parents said,

{ think_ using hand calculators is an awful shame
because ithat's why our brains are going so lazy.
(12:347

Kids are lazy. peopie are lazy. 1'm lazy—and you're
going to get by with as little as you can... ! think they
should be required 1o take a litile more. {12:35)

it seemed clear from these comments. and many like
them, that teachers and the public see traditional sub-
jects and instructional methods, particularly arith-
metic, as vital in fulfilling the schools® obligation of
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training students to work hard, keep busy, be polite,
compete, aspire to improve, and prepare for things
10 come.

Future Orientution—Teachers of mathematics com-
monly complain that motivation ot students is their
hardest task. it seems that students are always learn-
ing skills and concepts for which immediate applica-
tionis impossible 10 demonstrate. As a result theyare
usually reassured with the admonition that they will
need the learning to succeed in later courses. Elemen-
tary teachers are acutely aware of this preparation
responsibility and their goals are heavily infiuenced
by what they perceive 10 be the oxpectations of
teachers in later grades.

This is it boy; if they don't get it now. they never wilf!
-..My job is to help these little buzzards to realize
that (the importance of preparation) before it is too
fate. (3-1:12)

And when teachers of later grades are asked about
their expectations, they agree, by a heavy majority,
with the contention that the basics must come first.

The study of mathematics takes levels of maturity.
You have {0 (ake step one before you can fake step
two. There is a definite hierarchy of material. You
can't hope to be creative until you've mastered the
basic program of studies. (3-2:11)

Most teachers assume that it is their responsibility to
get children ready for the lessons of subsequent
years. Is this not true? Seventy-nine percent of our
elementery math supervisors said, ‘It is true.’ Eighty-
fwo percent of our junior high math feachers said, ‘It
is frue’. (3-14:31)

Though the United States has no national curriculum
or body with authority to change dominant practice,
there does appear to be an informal network of tradi-
tional intergrade expectations acting as a powerful
force in determining curricula.

The Task Ahead

For many teachers, supervisors, and curricuium
developers, the picture of school mathematics
assembled by (he three status surveys will coniain few
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surprises. Many of e observed curricutar and instruc-
tional patrerns match trends being discussed infor-
mally ar meetings and in the pages of professional
journals. But the national character of mathematics
education is certainly more compliex than any sum of
common practices. The most discouraging feature of
the three NSF studies is the consistent pattern of
great  differences between apparent reality of
mathematics education in most schools and the
recommendations or practices of many prominent
teachers, supefvisors, and professional organiza-
tions. For instance, the studies suggest that a large
majority of elementary teachers believe that their sole
responsibility in mathematics teaching is 1o develop
student facility in arithmetic computation—this at a
time when availability of calculators has made such
foals widely questioned. Secondary mathematics
teachers find it difficult 10 motivate their students «r
10 induce lasting learning, yet they seem basically
satisfied and they resist efforts that propose changes
in the content of instructional style of their courses.

Mathematics teaching is a very demanding profession
and the social context of -conmemporary education
does little 10 ease the task. The repusted teacher reac-
tions 10 current pressures are neither surprising nor
unreasonable. They constitute facts of life that must
be dealt with by anyone who seeks change. Nonethe-
less. the signs of dissatistaction t*-ould cha'lenge
everyone teaching mathematics today to re-examine
the content and process of current pfograms.

To what extent does the “‘average’’ mathematics pro-
gram described above reflect your own situation?

How do you cope with the problems thar sesm
widespread?

What changes in school mathematics do you believe
would be most useful and how can they be brought
abour?

What role should the NCTM play in future
developments (o improve school mathematics?

The NSF studies provide a backdrop of information
and questions that can heip stimulate and guide
critical analysis and reporting of successful practices.
We urge you 10 dig more deeply into the reposts
themselves and $0 share your insights with others in
the Council.
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Thg Teacher is the Key:
A Report on Three NSF Studies

James V. DeRose
J. David Lockard

Lester G. Paldy

Introduction

In 1976, in response to congressional criticism of its
precollege program. the National Science Founda.
tion underiook 10 determ:ne the state and npeeds of
science, social studies, and mathematics education in
this country. In order 10 acquire the jnformation it
sought, NSF awarded grants for three studies: (1) a
survey of school administrators, supervisors, and
teachers, conducied by the Center for Educational
Research and Evaluation of the Research Triangle
Enstitute, North Carolina, of which Iris Weiss was
project director; (2) a literature search by Staniey L.
Helgeson, Patricia E. Blosser, and Robert W. Howe
of the ERIC Center for Science, Mathematics and
Environmental Education at the Ohio State University,;
and (3) a number of in-depth case studies con-
ducted in a variety of schoo] systems, directed by
Robert E. Stake and Jack A. Easley of the University
of lllinois-Urbana. This report will deal—briefly—
with the findings of the three studies (published in
1978) which are of particular interest and importance
to those teaching science—whether as a separate
discipline in junior or senjor high school, or as pan
of the curriculum in a self-contained elementary
school classroom—and to science educatots responsible
for the education of these teachers.

The studies bring into focus current practices and
conditions that affect science teaching. The findings
are extensive and documented. Although most science
teachers will find little of which they are uot
already aware, the studies do serve effectively 1o
establish those local conditions, practices. and trends
which are generally characieristic of schools nation-
wide. As a consequence. it will be easier for teachers
and adminisirators 10 isolate those problems which,
being locally derived, may be solved effectively by
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local initiatives, from those problems which stem
from larger societal, economic, and political condi-
tions. and are therefore much more difficult to solve
by independent Jocal efforts.

How Do Teachers Teach?

What is taught and how it is taught are two questions
with very interrelated answers. The major activities
in science curriculum development in the 1955 to
1975 period were funded by the Nationaj Science
Foundation. The NSF-sponsored curriculum
improvement projects presented science content com-
patible with the practicing scientists’ view of science
which required a nontraditicnal teaching approach
characterized by openness, flexibility, inquiry, and
student involvement in more than just reading about
science and watching demonstrations.

It is encouraging 1o report that the study found that
there is more use of laboratory and hands-on instruc-
tion than was the case before the NSF curricula were
developed and implemented. The NSF teacher insti-
tutes have also had an impaci: 73 percent of the
teachers who had attended one or more of the insti-
tutes arranged for their students to have hands-on

- experiences at least once a week, as contrasted with

42 percent of the teachers who had not attended insti-
tutes. There has also been an increase in the use of
student-centered classroom activities as a result of
the institute program.

Despite the influence of the NSF-sponsored curricula
and institutes, however. classroom observers
reported that at all grade levels the predominant
method of teaching was recitation (discussion), with
the teacher in control, supplementing the lesson with
new information (lecturing). The key to the informa-
tion and the basis for reading assignments was the
textbook.

Most questions were observed 10 be concerned with
definitions and the acquisition of information. and
were mostly taken from the textbook. Classrooms in
which individual thought, inquiry, and open dis-
course took place were noted but not frequently. Still
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less often did the teacher assum?lhe role of a fellow
learner.

The next most frequently observed activity was the
demonstration, conducted in two our of five classes
once a week or mnore. The number of classes using
hands-on experiences once a week or more increases
from one;in-th;ee in elementary schools to threc-in-
four in senior high schools.

Student reports and projects are used once a month
or more in half of the classes. Other teaching tech-
niques such as field trips, guest speakers. simuia-
tions, contracts, programmed instruction, and
similar programs are used once a month or more in
less than 10 percent of the classes and are never used
in 50 percent of the science classes surveyed—with
the exception of field trips, which are never used in
31 percent of the classes. Time spent in various
instructional arrangements does not differ signifi-
cantly for the various grade levels. Approximately
half of the time the entire class is arranged as a
group. one-sixth of the time it is divided into small
groups, and about one-third of the time students
work individually. ‘

In all of the schools surveyed. the national trend to
make curricula more explicit and learning more
measurable was evident. Schools had prepared or
adopted statements of objectives and had developed
criterion test items with which to determine student
accomplishment of objectives. In general. teachers
and administrators reacted favorably to the manage-
ability and clarity of the objectives-based system. but
no evidence had been gathercd by the <chools sur-
veved to indicate that achievement ievels of students
had incrcased as a result.

What Do Teachers Teach?

What do these reports tell us about the soence cus-
riculum? Few. if any, surprises cmerge. In senior
high schools, vear-long biology, chemustry, and
physics courses still comprise the major pan of the
curriculum. Mosi states still require only one year of
high school science. and do not require any specific
coursc,

The Dominant Texthook. The secondary school
science curriculum is ordmnarily organized with atext-
book as its core; morce than half the science teachers
sampled in the suevey reported rhat they used a single
test. with approximaiely onc-thard indicating that
mote than onec text was required for their courses,
Texts are usually sclected by individual teachers and

teacher committees. Principals and supervisors are
sometimes involved in text selection. but the survey
indicates that parents, studemis. and schodl board
members have little to say in this process even though
the text often defines a complete curriculum. Despite
the attention given in the media to a few isolated
instances, texts do not often generate controversies.

Some states have text-adoption procedures which
réQuire books purchased with state funds to be selected
from an approved statewide list, but schools in these
states often broaden their choices by using local
funds when available. The texts themselves frequently
reflect the influence of the curriculum projects
developed with the suppont of the National Science
Foun.da‘fion during the 19605, and this must surely be
reghrded as a significant residue of those efforts.
Even though the choice of text is usually theirs alone,
many teachers criticize.the text they are using as hav-
ing too difficult a reading level for many students.

Inquiry and Laboratory Methods. Survey data sug-
gest that the demination of the curriculum by the text-
book tends to discourage use of inquiry techniques
which require students to do more than look up infor-
mation in the text and then recite or record it. In
addition to reading and recitation. teachers report
that workbook exercises provide much of whatever
activity exists in typical classrooms. Even when
teachers seek to use laboratory investigation and
inquiry techniques, barriers such as inadeguate time-
blocks in the schedule. shared classrooms, and inade-
quate facilities and supplies tend to foster more pas-
sive. text-oriented approaches. While many teachers
report that inadequate funding makes laboratory
activity difficult, the surveys indicate that lack of stu-
dent motivation and the demanding nature of inquiry
teaching may be equally significant. Additional
funds might ease some problems, but there is little
cvidence presented here that funds alone would'be
sufficicnt to create more vital programs, at least not
in the amounts likely to be made available.

Curriculum Priorities. Even as scientific literacy pro-
grams for the majority of students essentially end
after the 10th-grade biology experience, science itself
is given relatively Tow priority within most secondary
schools in comparison to English and social studies,
in which speeific courses are usually rc?mired subjects
throughout the student’s high school cxpericnce.
Curriculum cfforts involving teachers from several
science disciplines are rare in Amcerican high schools,
afthough larger schools often have speeial clective
courses 1n ficlds such as occanography, cnvironmen-
1a) stience, and carth science, Enmany schools, these
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courses are designed to motivate students who would
not ordinarily continue their study of science beyond
10th-grade biology. and thus represenit commendable
efforts 1o break away from more 1raditional patterns
which have not succeeded in reaching many students.

One of the major impressions conveyed by the survey
is that teachers of science courses for college-bound
students have succeeded in preserving the elite
characteristics of these courses for the small student
populations that they serve. Many schools have
tracking systems which have created alternative
counrses with less demanding requirements for stu-
dents who are either not capable or are insufficiently
motivated to deal with the material presented in
traditional biology. chemisiry, and physics.

Use of Community Resources. Community or.other
out-of-school curriculum resources are rarely used by
science classes. The Case Studies, in particutar, make
abundantly clear that most schools {(and science pro-
grams) are insular and removed from the mainstream
of community activity. For example, when the
schools of Columbus, Ohio. were forced to close dur-
ing the winter of 1977 because of a fuel shortage,
community resoprces were used only in a perfunctory
way 10 continue the education of children, primarily
because of madequate planning and a lack of experi-
ence in copifg with the inevitable difficulties encoun-
tered in developing a curriculum organized around
unfamiliar resources.

The Leasning Environment. The report suggests that
science classrooms in many schools do not provide
stimulating surroundings. Of course, many individ-
ual teachers have made valiant efforts to deal with
problems caused by inappropriate texts, poorly
prepared and motivated students, lackluster adminis-
trations, and thelike. Nevertheless, the broad picture
that emerges of the nation's secondary science cur-
riculum s not encouraging, particular'y when one
considers the large number of studerts who do not
continue in science beyond the 10th geade.

Even though the barriers encountered by teachers
seeking to develop responsive science programs are
high. there appear 10 be enough successes 1o encour-
age others to try. Moreover, the surveys suggest that
the decentralized system of American education pro-
vides counsiderable latitude to teachers who wish to
modify the curriculum in response to the special
needs of their students and communities. When one
views the constrictive character of miristertal control
of education in some othcr countries and the inhibit.
ing effect which this control has on their systems. one
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has reason to be grateful once again for the vision of
our founding fathers.

Junior High Science. Even though life science has
become a standard course in many schools, general
science is still the only course taught in more than
half of the junior high schools surveyed. However,
physical and earth science programs are not uncom-
mon. The survey suggests that the process of
socialization constitutes an important educational
objective in the junior high. Laboratory handouts.
for example, sometimes list guidelines for appro-
priate classroom and laboratory behavior in addition
10 tnstructions for carrying out a laboratory activity,
To some extent, the socialization objective may
{but need not) inhibit inguiry and investigative
approaches to learning; many may view it as unfor-
tunate that schools have turned away from inquiry
approaches in favor of text-dominated courses which
stress knowledge acquisition, often by rore methods.

Elementary Schoo! Science. On the basis of the
survey data, elementary school science must still be
regarded as a significant problem area. Much of the
difficulty stems from the fact that science in the
elementary schools, not regarded as basic, is given a
low priority in comparison to reading, mathematics,
social studies, and health. Most elementary school
teachers and, presumably, their school administra-
tors see little relationship between science and other
areas of the curriculum, a perception that existed even
before the recent emphasis upon basic education.

Elementary school science, like thas in junior and
senior high schools, is taught primarily by lecture and
recitation based on one textbook. Elementary
schools invest only a very smali propqrtion of their
budgets in curriculum materials; SCieTs ceived of
as low priority. usually fares badly in the competition
for scarce funds. As a result, most of the naticn’s
elementary schools are inadequately equipped to pro-
vide a significant investigative laboratory experience

10 children. One of the more pessimistic findings of

ihe surveys was that “*fewer than half of the nation's
elementary school children are likely to have even a
single school year in which their teachers will give
sctence a significant share of the curriculum and do a
good job of teaching it."’

Subjective Comments. A reader of these studies may
conclude that the science curriculum is responding
ponderously, at best, to changing social conditions,
individual needs, developmental patterns of students,
and perceptions of community and political realities.
The curriculum cannot be considered in isolation
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from the setting in which education tak es place, but it
may be useful to make some brief subjective com-
ments on the curriculut, considered it a somewhat
more limited sense: on the materials, practices, and
perceptions described in the studies.

It appears that many science courses include material
which is inappropriate for most of the students study-
ing at that level. For example. high school biology
courses often contain substantial amounts of bio-
chemistry and molecular biclogy, even though the
majority of biclogy students have not yet swdied
chemistry. It is true that these portions of the text are
not studied by all siudents, but one is left with the
impression. pevertheless. that many sidents are asked
to spend a significant amount of time memorizing
complex details of hiochemjstry and molecular pro-
cesses evén though most have neither the necessary
access to experimental evidence nor the reasoning
skills needed to follow the intricate conceptual
arguments. In a similar manner, chemistry courses
are likely to be replete with rote presentations of
quantum mechanical models of atoms and molecules.

One can speculate that many school science programs

- may be strongly influenced by unrealistic perceptions
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of what colleges expect high scheol graduates to
know. with the result that students are required to
study material which they cannot understand in any
significant way and which is unrelated 1o their cur-
rent interests, on the grounds that the material will be
needed laver. By now, it is painfully obvious that for
most “later’’ never arsrives.

In summary. some readers will conclude that one of
the major inferences that can be drawn from these
reports and case studies is that much of the secondary
school science curriculum is mismatched o the inter
ests and needs of the majority of students in our
schouls who will not pursue scientific or techno-
logical careers. In the current political setting of
American education. characterized by declining
enrollments. resource shortages, and unrealistic
social expectations of schools, the inappropriateness
of the curriculum may contribute heavily to the
frustration of teachers. the malaise of students, and
the dissatisfaction of parents. Those whose inter-
pretation of these renorts leads them to arrive at such
a conclusion may well expect policy makers, teachers,
and citizen groups 10 re-examine the content of the
school scicnce curriculum to ensurc that it s respon-
sive 10 the needs of contemporary Amenca.

Of course, readers’ ympressions derived from the
reports of site wisitors and the results of question-
naires arc incvitably influcnced by their subjective

46

PR |

views of the schools, science, and the way jn which
children lear . Citizens. science teachers. and policy
makers at all levels need to know more about what is
being taught, and whether the curriculum is, in the
main, appropriate for the students to whom it is
presented, taking into account their previous prep-
aration and motivarion. How well is science being
taught? Do the methods convey something of the
spirit of science? 1s the tent~*ive nature of science
made clear? Do our science classes toster inquiry and
scholarship? Quality assessment is always a Sensitive
matter, but these are the issues which we must
engage. whether individually as teachers or collec-
tively as faculties.

How Are Teachers Educated?

The studies contain information on the background
and education of the teachers in the sample popula-
tions that suggests some reason for concern. While
each state sets minimum requirements for science
teachers. state certification criteria still do not reflect
those proposed by professional associations which
cali, particularly, for more science content. This is
especially crucial in the elementary and junior high
schools, where most of the science instruction gceurs.
It is at these levels that teachers have the least ade-
quate science content preparation and the poorest
physical facilities, while at the same time the fewest
certification programs available > them. Secondary
school teachers fare better: Only slightly more than
one-tenth of them are currently ieaching cne or more
science courses for which they feel inadequately
qualified. On the other hand. 16 percent of the
elementary teachers surveyed feel ‘‘not wetl qual-
ified’” 1o teach science, and less than a quarter of
them feel “*well qualified’* to do so. This feeling of
inadequacy by elementary teachers to handle science
instruction permeates all three studies and indicates a
need for sonie serious work by all those who can help
alleviate this problem.

Reactions to the adequacy of preservice education
for science teachers were mixed. The Case Studies
indicated some low ¢stimates of the quality of educa-
tion courses and a concern by observers that many
science teachers leave college with so little command
of the substantive content of the NSP-initiated cur-
ricula that they are in need of remediation the instant
they graduate. In addition, teachers feel threatened
by the pressure for accountability and the “back-1o-
basics’ movement for which they were not prepared
in prescrvice training.
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It is discouraging 10 note, 100, that knowledge of
science is rarely considered basic by the state beards
of education, and science education is rarely included
in state needs statements. This in itself may be indi-
cative of a low interest by the general public in sup-
potting high-quality science instruction,

Improved science teacher education, both pre- and
inservice, is an important need. While continuing
research in science teaching/learning is vitally needed,
the results of that research need 1o be better com-
municated and applied in both the preservice and in-
service programs. One of the studies’ ocbservations is
that there is a critical need for preservice and inser-
vice science education to be viewed and dealt with as
a continuous program rather than as discrete entities

handled by two different sets of people. This presents.

a challenge to the teaches-training institutions not
only to do appropriate follow-up studies on their
graduates but to work even more closely with the
- school districts that employ them.

Although the studies seem (o indicate that today's
secondary school science teachers are better educated
than were those of the 1950s, both the teachers’
perceptions and the findings of research indicate that
there is still a critical need for inservice education.
Approximately half of the elementary science
teachers and more than 41 percent of the secondary
science teachers took a course for college credit in
1976-77. Sizable numbers of teachers have earned
one or more degrees beyond the bachelors: more than
half of the secondary scheol science teachers and just
over a quarter of the elementary science teachers.
However, since little of this graduate swudy by
elementary teachers is done in academic science
courses, there is a pressing need for both preservice
and inservice training to overcome their fear of
teaching science, so that they may teach it ‘well and
with enthusiasm.

A consistent theme throughout the documents was

the high value ascribed to NSF-sponsored activities in
the education of science teachers. The most frequemly
attended programs were the NSF Summer Institutes:
Approximately twe-thirds of rhe state science super-
visors and almost 40 percent of the grade7-12 science
teachers surveyed had participated in one or more of
these. Unfortunately. less thax a fifth of the elemen-
tary science teachers had done so.

The second most often attended activity reported was
the In-Service Institute, with participation by (8§ per-
cent of the grade 7-12 science teachers and 10 percent
of the elementary teachers. While the evidence is
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overwhelming that these govemment-supported pro-
grams were considered 1o be of major help 1o science
teachers, the majority of teachers currently teaching
have not participated in them. This fact should be
carefully neted and appropriate action taken. It is
absolutely essential that elementary teachers be given
continuous inservice and supervisory consullanf help
in science and in the teaching of science since their
education does not include any significant study in
these two areas.

th Helps the Teacher?

Most school districts have coordinated sequences of
courses jn print. But teachers at each grade level who
were critical of their students’ previous learning
deviated from the syllabus as they saw fir. The lack
of articulation in science curricula between grades,
within schools, and between different schools at the
same level is a significant finding. Individual
teachers—within broad limits—select the content and
methods which they believe appropriate, but the
study found that teachers were mrore on their own
than they wanted to be. The need for leadership in
coordinating and directing individual teachers’
efforts and initiatives toward common goals was
apparent but unfulfilled.

Federal and state offices and legislation which have
increased administrative duties, plus local epposition
te increasing school costs, have fostered the rend
both to decrease the number of central administrative
offices and to redirect their efforts from "'pedagogi-
cal to management matters.”’ Decentralization of
authority has moved some of the management prob-
iems to building principals, leaving them less time to
work with teachers in developing and implementing
the educatienal pregram. The study found that only
one in five of the districts surveyed employed fuld-
time science supervisors/coordinators and that two in
five school districts had none.

" In the schools, instructional help and eadership for

teachers can come from the school principal and/or
supervisory personnel. The study found that about
cne-fourth of the principals in any grade range felt
that they were “'not well qualified”’ 1o supervise
science instruction. The percentage of department
chairmen found in the schools decreased from a high
of 74 percent in senior high schools to a low of 27
percent in the primary grades. Chajrmen who received
additional compensatien increased from a low of one
in ten in the primary grades to one in two in sénior
high schools.
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Teachers who had consultant and supervisory help
were more satisfied than those who had to work more
or less on their own. Elementary teachers, especially,
receive little supervisory, consultant, and leadership
support in teaching science. although they are most
comfortable when such support is available. Fhe
studies found also that candidates for elementary
-teacher certification are ‘'seldom required to take
more science content than that required for the
genetal education component of their undergraduate
program.” Fhus teachers who are least well prepared
to deal with the teaching of science are given the least
assistance.

More and more, two separate systems—tnanagement
and instructional—are developing within the schools
and are interacting less and less. The management
system absorbs the energies and time of adminis-
trators at both the central administration and indi-
vidua! school levels. The instructional system func-
tions through the efforts of individual teachers work-
ing largely without leadership and direction except in
those few instances where curriculum and supervisory
personnel are available. The need is evident. The
absence of curricular and supervisory direction is
subject to local attention and correction by local
schools’ initiatives. The development of an effective
science program requires constant attention, leader-
ship. and support: it cannot be left to develop by
chance through the unorganized and undirected
éfforts of individual teachers, regardless of how
excellent these individual efforts may be.

With What Do Teachers Teach?

The individual classroom teacher still determines the
primary mode of instruction in most classrooms,
with the textbook the primary tool. Less than 10 per-
cent of the schools have used practices such as
modular scheduling or television instruction. Nor do
the majority of teachers at any grade level consider
computers or computer terminals necessary. Similarly,
most science classes do not use camcras. While
fewer than 15 percent of science classes make use of
greenhouses, almost 40 percent would use them if
they were available. Almost identical figures were
given for yse of weather stations. Microscopes and
scientific models, on the other hand. are widely used.
Almost 30 percent of K-3 science classes use micro-
scopes, while an addimonal 20 percent wouid like to
have them. Usage goes up to more than 60 percent in
fourth 8rade and remains at least 1hat high through
all of secondary school. Even though a third of g:ade
10-12 classes use calculators. only a tenth of junior
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high school classes use them. and only about 2 per-
cent of elementary schools report any calculator
usage.

Financial Needs. Although litt'e information was col-
lected about the financial support of science instruc-
tion. that which was gathered is worth sharing. The
greatest single concern of almost everyone involved
in education is for an improved program of financial
support. While the percentage of financial support
‘'for the schools from federal and state sources has
increased since 1955, federal support for science
education has declined since the late 1960s. Since
state support tends to follow federal trends. state
support for science education has also declined and is
likely to continue to do so.

At the time of the study {1977), the average per pupil
expenditure in school distsicts across the nation was
$1.246. A recurring concern in the Case Studies was
that increasing energy costs and frequent voter rejec-
tion of special school levies were reducing funds
available for the school science program. Relatively
few schools have specific budgets for science equip-
ment and supplies. In general. schools are more likely
to have specific budgets for science supplies than for
equipment, and secondary schools are significantly
more likely than elementary schools to have specific
budgets for both.

A sizable number of school districts—over one-
third—did report receiving funds in 1975-76 from the
National Defense Education Act for facilities. equig-
ment, and supplies used in science instruction. and
one-fourth got similar funding from the Elementary
and Secondary Education Act in the same school
year. On the other hand. only a very small number of
school districts received science instruction funding
from other government grants. specific state grants,
private foundations. or parent organizations.

Teachers considered inadequate facilities. insuffi-
cient funds for purchasing equipment and supplies,
and lack of materials for individualized instruction as
the three most serious problems affecting science
instruction. More than hall of them wanted money to
buy supplies on a day-to-day basis. This is an appro-
priate request that could be accommodated within
the limits of existing financial support if administra-
tors and teachers would work cooperatively roward
a solution.

Inadequate student reading abilities and lack of
teacher planning time were also considered serious
problems by teachers: in addition many of them felt
that the major area that needed improvement was the
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availability of laboratory assisiants 0fr paraprofes-
sional help. Insufficient time to teach science was
considered a more serivus problem in the lower than
in the upper grades.

Whom Do Teachers Teach?

Accurate enrollment figures are typically difficult to
get, but the studies do furnish us with some general
information and with what may be a discouraging
note. While enrollments in public elementary schools
were increasing from 1955 to 1969, class sizes during
that period were rednced. During that same period,
secondary school enrollments also increased, as did
the percentage of students enrolled in science
courses. That percentage has remained relatively
stable. Enrollments, however, are now beginning to
decline, with elementary enrollment declining more
rapidly than secondary. Public school enrollments,
particularly, have dropped considerably in some
areas where integration and consolidation of schools
have led 1o the emigration of substantial numbers of
students to private and church-related schools.
Inevitably, just as the increasing enrollments had an
impact on schools, the decreasing enrollments will
have an impact, especially financially.

Despite the fact that the percentage of secondary
school swdents taking science courses has not
decreased, it is nevertheless true that the percentage
taking chemistry and physics is very sma'l. It seems
likely that one reason these numbers are so small is
that only 21 percent of the states require more than
one year of science in grades 9-12. For the great
majority, that one year is tenth-grade biology, with
fewer than half advancing into chemistry. The attri-
tion becomes even more severe in physics, with fewer
than half of the nation’s chemistry students going on
into that fundamental discipline.

" Do Teachers Count?

Almost all elementary school science is taught by
teachers in self-qomained classrooms. Secondary
science classes are taught more often by special
science teachers. The studies found, not surprisingly,
that within any classroom the science taught and the
way it is taught is dependent primarily on what the
individual reacher believes, knows, and does.
Numerous studies indicate that the type of instruc-
tion does affect student learning and that the teacher
is the most important instructional variable. The
critical role of the teacher in instituting changes in
science teaching is well documented.
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Changes in science teaching nationwide are simply
the summations of changes in individual schools
functioning independently with or without sirong
and inspired local initiatives and leadership. Any
movement to change science 1eaching and tearning
will require the wholehearted support, cooperation,
and creative involvement uf teachers as partners.
This speaks for more effective organizational pat-
terns in the schools in which the talents and ideas of
teachers are harnessed and directed by knowledge-
able school leaders. It also means a willingness on the
part of teachers and administrators to be flexible and
empirical in considering new content, methods,
and goals.

The continuing rejuvenation of science content and
teaching methods in response 10 new findings and
societal goals requires access 1o and utilization of the
naticnal wisdom. Otherwise, local initiatives will
amount 1o little more than stirring the pot! Large-
scale infusions of curriculum innovations, such as the
NSF-sponsored projects, are valuable in that they
provide materials which no school district could
develop on its own. The continued availability of
such materials is essential to the growth and improve-
ment of the science education enterprise in the United
States. Indeed, most superintendents felt that federal
support for continued curriculum developmeni was
essential (66 percent) and that NSF should help
teachers learn how to use the new curricula (77 per-
cent). Implementation of new materials can only take
place at the local level and then only if teachers are
prepared and willing 1o use them.

Since so much depends on teachers, it becomes
necessary to focus attention there. Unfortunately,
the study found that many teachers feel they have lit-
tle power to change things, see little more they can do
themselves, and are resigned 1o the status quo. Many
problems and conditions which teachers feel inhibit
science teaching were reported. The fact is that many
of these obstacles—such as insufficient background
in science, lack of equipment, inadequate room facil-
sties, and insufficient time—can be eliminated or at
least attenuated if teachers will refuse 1o accept them
as barriers,

Teachers must assume more responsibility for
creating conditions which will enhance their efforts
in the classroom. This may seem an unreasonable
expectation to teachers enmeshed in the demands of
each day's teaching, but teachers and administrators
‘vithin individual schools must find ways to provide
time for unhurried thought and deliberate planning.
Tota! and final responsibility for what happens in
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science teaching does not rest solely on the shoulders
of teachers, but a successful school program in
science education is solely dependent upon what they
do with their students. Unmistakably. the teacher is
the key!

What Can Be Done?

We have described and interpreted three NSF-
spohsored studies on science education to inform
teachers and 1o suggest areas in which they can con-
tinue 1o influence the quantity and.quality of science
_education. We have taken the position that ultimately
improvement can stem only from the initiatives
and efforts of teachers supported and assisted by
local administrative and supervisory personnel.
While local efforts will surely have limitations. we
believe that much can be accomplished by teachers.
administrators, and parents who are committed to
improving the science programs of their schools,
even in the absence of federal or state funds. This will
require leadership, energy. and a clear definition of
school priorities. Schools which are not well managed
and which ignore the basic precepts of organiza-
tion and team building are not going to improve their
science curricula in any substantial way, even if
federal or state funds are available, Federal efforts 1o
support research and development in science educa-
tion are essential, but we cannot expect governmental
support to solve what are essentially local probiems.

The studies have confirmed constructive changes in
the schools as a result of the infusion of new courses
and teaching approaches in the sixties. It is our view
that the continuing promotion and suppon of cur-
riculum development and related teaching innova-
tions by NSF, USOE, and other federal or state fund-
ing agencies are essential 10 consolidate and build
upon the accumulated experience and positive
changes which have 1aken place. While these national
efforts do not necessarily have to be directed 1o the
creation of complete courses in the PSSC, BSCS, and
CHEM Study tradstions, much more attention needs
to be paid to the creation and trial of methods which
build upon the research and development efforts of
the past two decades, with emphasis on the use of
new technologies <uch as videodiscs and microcom-
puters to individualize instruction.

We further believe that more economical and pro-
ductive approaches 1o curiculum development and
dissemination can be organized at the national level
without a loss in effectivencss. We propose that pro-
fessional science education orgamzations should
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assume responsibility for exploring and developing
such alternative approaches. For example, the success
of the National Assessment of Educational Progress
in gaining access 1o schools™—once assurances were
given that the results of the assessment would not be
anributable 10 individuals or systems—suggests that
a subject. matter assessment s feasible. An assess-
ment of the present science content of the school cur-
i be organized and conducted by a
ic scientists and outsfanding science
cators. |

teachers and

A study of this\type would be appropriately spon-
sored by a copsortium of disciplinafy science
societies and thei
We envision that
other societies wou
The results of such
mediute attention o©
makers. and curriculum

have major responsibilities.
study would command im-
teachers. school decision
anners for much the same

reasons that the curriculum'geform movement of the

19605 atiracted such a ready audience. The science
teachers who are most capable™of providing schoot
curriculum leadership are the ones j
affairs of their professional societies. They are the
teachers who want to keep in close contact with the
science research community because they find thai
this contact is intellectually stimulating and enhances
their teaching. It is this sense of community, as much
as any other circumstance, which made it possible for
curriculum reform 1o proceed as rapidly as it did. 1f
we believe that much of the science content of our
secondary school courses (particularly that intended
for the statlent who will not go on in science warrants
reexamination, we must turn to the network of school
and college science teachers created by the cur-
riculum development efforts of the last two decades.

We have earlier indicated the need for immediate and
appropriate assistance at the elementary level. Given
the fiscal and political realities of the next decade, it
is unlikely thar federal funds can be made availabie
on the scale required 1o provide direct inservice or
summer science training to a significant fraction of
elementary schoo! classroom teachers. Several alter-
natives suggest themselves, Federal and state agencies
could provide support on a competitive basis to col-
leges and universities secking to sponsor special
resource-personnel workshops for elementary school
team and grade-level leaders whose schools make
commitments 10 organize subsequent inservice train.
ing programs using these. personnel. These work-
shops would focus both op subject matter and on
classroom techniques desiéped to enable children,
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and teachers, 10 learn science effectively. This form
of support is appropriate for federal and state
governments, attractive to colleges and universities,
and useful for school personnel. Serious considera-
tion must also be given to similar training in preser-
vice programs to avoid perpetuating the problems

The U.S. Office of Education could earmark funds
for state departments of education to award to
schools seeking to upgrade elementary school science
programs, on a competitive and matching (or in-
kind) basis. School systems would be free to specify
how these funds would be used in the science pro-
gram. Options might range from the hiring of science
specialists and consultants to the purchasing of
laboratory ‘equipment and supplies.

The ffectiveness of Jocal =fforts to improve science
education-on all ievels could be vastly increased if the
faculties and administrators of schools. colleges, and
universities worked together rather than separately.
Currently few, if any, coordinated and focused activ-
ities exist in science education involving schools
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and nearby higher education institutions as partners.
As an example, funds could be provided to support
those proposals developed by teacher-training
institutions—in  complete cooperation with local
school districts—that involve appropriate pre- and”
inservice training programs in which science teacher
training is seen as a continuum, with both groups
having important and esscntial toles 10 play. Em-
phasis in such teacher preparation should be on ways
10 increase openness, flexibility, inquity, and student
involvemeni.

The NSF/CCSS institutes of the past represented a
small but significant step in that direction. Addi-
tional models need to be developed and tried. NSTA
and similar national associations should lead in
stimulating school and college faculties to organize
and implement local working relationships which will
enable teachers from schools and colleges in a com-
munity to know and learn from each other while being
constructively occupied with projects designed to
accomplish tasks of common concern.
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A Report on the implications (or the
Science Community of Three
NSF-Supported Studies of the State of
Precollege Science Education

Herbert A. Smith*

Abstract

The three NSF-supported studies of the current status
of precollege science. social studies, and mathemarics
education give substantial evidence that serious atien-
tion needs to be paid to improving the quality of that
education.

Improving quality is not just a matter of developing
up-10-date curricula. That was done in the 19605 by
various groups with generous financial support from
the NSF. But the data in the three reports indicate
that the new curricula have not been spectacularly
effective. They are viewed by teachers and students
as “‘elitist,’” and in a sense they are. They were pro-
duced at a time when national concern was on pro-
ducing more scientists—in competition with the
Soviet Union—more than on educating all students
to understand the natural and social sciences and
mathematics.

But the problem of improving science. social studies,
and mathematics educaiion 1s broader than curricu-
lum. Together with all parts of the elementary and
secondary school curriculum, education in science is
influenced by the school ethos. Lack of respect by
students fjor authority: hesitancy, for various
reasons; {including legal), of teachers and adminis-
trators (o impose discipline; assighment of teachers
to subyects for which they are not properly prepared:
lack of motivation of students: financial consirants;
and many other factors are having a negative effect
not onty on wience cducation but on education in
general,
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*(n behatf ot the Panel 1o Resiew Three NS Studies (Appending
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American Association for the
Advancement of Science

The findings of these studies lead us to conclude that
the time is ripe for an in-depth examination of the
goals and purposes of precollege education. We rec-
ommend thar @ commission—similar to the 1893
“Commitice of Ten'’—of the highest guality and
with nationally recognized and respected leadesship
be established to carry out the examination.

Introduction

This critical, analytical. and interpretive review of
three NSF-supported studies of the state of precollege
science education was prepared by Herbert A. Smith,
Assistant 10 the Academtc Vice President, Colorado
State University, with advice from a panel of
educators. ' The chapter examines the implications
the studies may have for the science community and
recommends lines of action.

Although the three studies were designed (o accom-
plish the same general purposcs. they approached the
task in quite different ways. *** The Research
Triangle Institute study is a report of a questionnaire
investigation which colleciéd a massive amount of
data from a large number of respondents. The [lli-
nois report is based oh a series of case studies
involving school systems in eleven different com-
munities. The Ohio State study is an exhaustive
review of the available literature on science, social
studics, and mathematics education (1,760 individual
citations).

Large amounts of data were collected and the reports
ot the three studies are voluminous. While survey
studies provide useful basic data, they, by necessity,
report on what is rather than on what ought 1o be.
The reporis are a pioneering effort providing an
impetus for many other kinds of studies. Subsequent
rescarch efforts can explore implications, carry out
experimental research, oF in other ways follow up in
more detailed and reflected modes on the data made
available through survey efforts.

In reviewing the studies, we did not find a certain
kind of data that would be helpful in considering the
state of science education. The sort 0f data we refer
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10 is much in demand in service ficlds, such as agen-
¢ics that give aid to families or clinics that senve
indiniduals. Usually the data are maore readdy avail-
able in the form of total number of services of a given
kind, but nat inthe more valuable form that allows
us (o appreciate the distribution of the services to
ndividuals or to Tamiles. Comsequently it may be
easy to tell how much of which service (s bemg vaed,
but not how the services are distributed among the
clientele. This latter information may be needed it a
vigorous attack were (o be mounted on the basic
problem. Some mdiciduals niay use the seroiee
heavily and others not at all, possibly giving a mis-
leading idea of the widespread use of the sersice,

In the field> of education {although in the studies
being resiewed we hiow ~omething abont how many
cantses are given of how many students tahe a given
course, we do not have much information about how
mMaANY COUFes 1N setetiee @ student takes, Thus we do
not know much abont the distvibution of science edu-
cation zeross students. In a similas vein, we do nol
know how much saience the teachers of seienee have
studied, o what kind. We do not know the distri-
bution of science preparation across the icachers,

1t 15 possible, of course, that these sorts of nforma
tion are asmlahle in other publications, hut they did
not seent O be present an the studies we reswewed.
This 18 a form of data that would help ns interpret
cutrent states of edusanon in the seienees,

Because of the open-onded natuse ol case study
reporis, the llinon report w perhaps the most intes
esting. Nevertheless, there are a nnmber al htmita-
tans which scemed apparent 1o the reviewing pancl.
TFhere is great vanatnionan the quality of the reports
snbmited by the field research workers. Some of
the obsersations reported have almost a nurror-hhe
qualits that provides the hipie documentation lor the
kipds af pereepions that the ohserver fannd worthy
to report, At the other extreme, one oceasionally
finds an mstance where o lield worker used (he
opportanity lor his own mrellectuat tonr-desforee by
digressing e theorenical,  phinlosophical,  or
spectlative side tnips withom ginmg the reader suf-
ficient  bachground of specilic observatins or
untances which would lend substance to the argi
wients 1t s perhaps appropriate to mention that, of
the several held workers, only one had whar nught be
called a reasonabhy tapreal™” backgronnd e either
tatural saenee of ngthematics educanon. The tield
workers tended 10 be mghh guakthed individuals
with evaluation backgronnds Sonie had bavhpround
in the weal wiences  No doubt sgenee and o
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mathematies educators would has ¢ been inclined to
report different incidems and peshaps make more
valid judgments as to the substantive cantent ol the
lessons and labaratory exercises that they wnight have
observed. It is obvious and perhaps incvitahle that
thie differemn ficld obwervess placed their own
indin sdualistic stamp im reporting their obsefsvanoens,
which alw inevitably are ealored by their own calue
orientation and biases.

The purpose of this chapier is 10 make a beginning at
effective follow-up through a reflective commentary
on issues faised and o suggest some of the broad
implications that the three reports might have for the
setentific community,

This chapter has jis own limitations and falls short of
mining all of the potential implicanons from the data
made available. Because of the scope and extent of
the three studies, it was necessary to be selective, The
selection process is bound 1o reflect values and biases
of the reviewing panet and of the writer of the
chapier. and will certainly reflect their judgments as
to what is relatively mow important. The panel also
recogmizes that it is impossible to provide more than
a prelimnary analysis of many of the issues and
prablems identified thar would be individually
worthy of a full-scale monegraph in their own right.
Still, the panel hopes thag it has provided a valuable
service in fts efforts 10 prepare a sucecinet chaptes
which will be wsetul to the scientific community in
stimulang critical thought and i making the reports
more uselul in the improvement of scienee edneation.

There is no doubt that these reports will provide a
data base and a starung point for a vanety of studies
for many years inlo the future. There are somie incon-
sistencies among the findings which will serve as an
incentive for furthet investigation, 11 was conecived
1o he the function of this review panel to examine the
reports in an effort to identify the major issues that
appeared o emerge from the studies and to explore
what seine of the implications of the findings night
be. Because it could not do everything, the panet has
clected 1o fook primarily at areas of concern that
refiate 10 (1) Jhe socal sating of education, (2) stu-
dents, {3) teachers, (4 curriculum, ¢5) laboratories,
and (6) teaching resources. His obvious that these are
not muually exclusng domains and that 10 treat
them as such 1~ primardy & convenience. There are
evsenbial ipteractions arbong all ot the areas,

Some General Considerations .

Betore the begimnng ol 3 discussion of the speetlie
arcas identiied ahode, it seems both appropriate and
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necessary to provide some commentary about some
general problems that seem broadly related not only
to these three studies. bt to education in general.
The studies underscore some of these difficulties.
Some explicit examples will make evident why dala
reported in these studies (and others) need to be used
and interpreted with caution. One problem is the use
of terms—for example, ‘*science.” The three studies
are inconsistent among themselves in use¢ of the lerm
**science.’” At various times il means the nawural
sciences, or the natural sciences and mathemarics, or
the natural sciences, mathemalics. and social
sciences. In general usage. such terms as inquiry.
laboratory. grouping, tracking. and inservice educa-
tion are used to describe a wide array of qualitatively
very different activities. For example. the term
*inservice education’’ covers a spectrum of activities
ranging all the way from an after-school pep talk by
the school principal. 10 committee work. tq travel, to
nonrelevant off-campus classes which happen to be
offered nearby, to carefully designed local inservice
workshops for teachers, 10 college coursework (any
kind). to highly relevant graduate or undergraduate
studies or other activities. Thus, when teachers
respond to questions about the value of inservice
activity it is difficult to determune precisely whart it is
that they are responding to. Similar statements could
be made for-other terms used throughout the studies.

A closely related issue is thar of “‘quality.”’ A fre-
quency count to determine how widespread a -
ticular phenomenon may be js, unhappily, noﬁﬂc'ls:;xK
of s quality. The issue of quality is present in vig-
tually every aspect of education. It is @ concern in
such diverse areas as teacher-student interactions; the
manner of yse of laboratory activities and textbooks.
or any other instructional matenal; tests and evalua-
tion; inservice education: administrative procedures;
and organizational structure of the school system.
The vital qQuestion is not only '"what,"” bt “*how
good."" The reports of the case study workers (CSSE)
sometimes permit inferences to be made of he qual-
ity of the activities that they were observing. The
Ghio State report on science education called atien-
tion 10 ihis problem by pointing out that there are
substantial data regarding the implementatos and
use of malenals but that there are refatively few daa
on quality of use.®

Another area of great concern 1o education is the

weakness of ws research base. As these studies point

out in several inslances, there seems to be a lack of
+ LS + 4+

general direction, a lack of sufficient background of

educational theory that would give direction 10 and
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provide the basis for the development of dependable
research findings. Lt is obvious. particularly from the
report of the Center for Science and Mathematics
Education, that a large proportion of educational

" research is noncumulative and is often inconclusive

or even contradiclory.'® Some of this may be aurib-

. uiable to faulty design, inadequate research concep-

tualization. or some other faciors. However, it seems
probible that there are other more general factors
involved. Certainly problems of definition and the
absence of a substantial theory base are a major part
of the problem and contribute largely to the fragmen-
tation and ineffectiveness of much research effort. It
might also be conjectured that at least some of the
problem is due 10 the exireme complexities involved
in educational problems. For example. in studies of
student learning, it might be argued that the impact
of any single variable is likely to be very small con-
sidering the total universe of variables which affect
each student so that significant observable change as
a result of the manipulation of a single variable is
unlikely. Herein may lie some of the reasons for
much inconclusive educational research. It may
imply the need for far more sophisticated and com-
prehensive research designs and far greater precision
in identifying. limiting, defining, and measuring
research variables, '

It should also be recognized that there are large areas
that the three reports either do not touch at all or that
are touched only tangentially. For example, very
little material is presented aboul individual students.
There are repeated references to the lack of motiva-
tion. boredom, poor discipline and laziness. but not
much information or insight is gained about how.the
student came to be bored. unmotivated, lazy. or a
discipline problem. Little can be |earned about
individua! student aspirations and goals, although
some reporting on individual students does appear in
the CSSE reports. The student tends to appear as a
“collective’’ rather than as an *‘individual.’’ Prac-
tically nothing is included on student-teacher imer-
actions other than in the formalized recitation-
discussion classoom setling. The impacs of the
world oulside the school—the home. the community
and its organizations. its distractions. including
Tv—are touched upon in a generalized manner, but
usually not with reference to their influences on
individual students. There are no data. except for a
hint or 1two here or there, about the impaq of peer
pressure on teachers indicaling how they are expected
to conform. Very little information is provided ahout
how teachers use their time or how efficient such
usages arc. The large hiatus with respect to *‘quality™
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has already been alluded to. Other examples could be
given but These should be suffictent 10 indieme that,
as large and as comprehensie as the teviewed reports
are, they leave nntouched many questions ynd con-
cerns whieh relate to educaton in the setenees angd to
education in general, As we have already said, the
studtes are d poneering effort that should provide
the imputus for many tuiure studies.

The Social Setting for Education -

From an analysis of the three reporis, one cannod
artive Al @ very opimstic assessment ol the state of
clementary gnd secondary schools 1a this country.
There are serious problems which range in diversity
Afrom apathete, unmonated and dnfting students,
detenorating teacher "adnunisirator/community re-
lattonships, magor ceonomic crises. poor Quality
instruction.  Inadequate  equipment angd supplhies,
lederal and state regulation and determination of
local pohees, to widespread commumity  dissatis-
factions. Turthermore: there do not scem to be any
cisy or teaddy avainable solunons available for
miany of these problems. The general comber condi-
LoOnNs IMPINGINE on edueation today are eonvineingly
reflected in the three reports.

Historicaliy, there has always been a high correlation
between the level of education and income as well as
in the quality and satisfaction of life which an educa-
tion tended to ensure. In recent decades. many of
these benefits have tended 10 disappear. Students were
quick to point out to field observers that teachers, in
spite of all (heir erudition, were often far less well off
financially than either their less well-educated
parents or other craftsmen in the community." Thus,
students are questioning the economic values of an
education. One might look elsewhere for some of the
reasons for tuis view. Undoubtedly the general in-
creases in the standard of living, a narrowing of the
income diiferences between “‘blue collar’® and
“whate collar™ occupations, economic policies, such
as the progressive income tax, and the inheritance
tax. broad-scale welface programs, uniform salary
and wage scales. and a permissive somal climate have
all contributed o a lessening of incentives conducive
to ouistanding performance. Ope of the field
reporiers reported teachers’ comments as follows:

We have lost our work ethic. School s for enter
tainment. Parents, teachers. and children have lost
appreciation for education, Thev wani (0 be rewarded
Sfor performing any kind of work, Rewarding effort
no mutier what the qualiey of the product 1s a part of
"’
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This brief quote raises questions about attitudes
toward work. the purposes of school, ‘’success”
without effort, and the general question of quality. It
is @ succinct statement reflecting on the malaise
affecting both schools and society.

It is impossible to consider the role of the schools as
social institutions without thinking seriously about
the many outside forces that influence and direct the
activities of the school system. One study reported
that **schools were the creatures of the social system
more than of the Academy."’"* Implicit in this state-
ment is recognition that the public schools are a crea-
tion of government and that they are exposed and
highly sensitive to the political process. Until about
25 years ago the political sensitivity extended mainly
to the local community with some concern for the
state level. However, all of this has changed in the
last 25 years and now the federal government and
expanded state educational bureaucracies assume
much larger roles with respect to the operation of
schools.

One observer pointed out that the curriculum is defi-
nitcly a low priority consideration when attention is
focused on such matters as minimum competencies in
reading and mathematics, desegregaiion. accounta-
bility, and public relations in the community.'
Clearly. the attention of administrative leadership in
school systems today is not focused on curriculum
and program development. One observer made the
following assessment and provides a rather revealing
vignetie of the disaster of external intervention:

The personnel in the school are under duress. The
organizanion they work in has been severely affected
by budget cuss loss of student populations materwls
distribution problems; court decisions that enforced
‘the equalization of teaching resources. but intro-
duced gudelines contradictory to those of federally-
Junded programs: court deasions that forced
mainstreaming of all kinds of students; the general
poverty and high unemployment rate of the parental
constituency of the public schools; the high crime
race, particularly vandalism and theft, that is often
countterpart in urban sernngs of these economic con-
ditions: and by a system hegwily dependent on
Sederally-funded special programs characterized by
short-termm  abundance followed by reduction,
squeeze-ow and pull-out for national, rather than
local reasons. "’

Whatever may be the merits on philosophical or
political grounds of the broad-scale judicial interven-
tion that has occurred in the last two decades, it has
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created a problem for local public schools. Couri-
ordered mainstreaming of children with serious
behavioral problems has eroded the teacher’s
authority and reduced ability to maintain classroom
control. It is regarded as such a serious imposition
that in one case the teachers banded together to peti-
tion the union to initiate a class action sust on thewr
behalf to obtain relief. One parent was quoted as say-
ing that '‘juvenile delinquents are placed in the
schools by the couris regardless of their etfect on
other children.'* In another school that was under a
court order involving desegregation prachces, the
observer felt constrained to comment that “the
school fecls it has been left to cope with situations
not of its own making, that decisions have frequently
been taken on political grounds without reference to
what happens in s.nools.”” ** One teacher seemed to
speak for many and vented her (rustrations in a letter
to the local newspaper. She stated:

Sometunes, I do think that courts gnd high officials
are trying 10 destroy education. They ceriainly put
enough stumbling blocks 1n the path. The officials
and legislators here m Flinows are very quick to lake a
hand tn making rules for and demands on schools,
These have to be complied with, whether they are
editcationaliv sound or not.*

Govcrnmental intervention and thic pressure to make
the public education \ystem an wnsitunient vf social
reform have had profound etteets on the educutional
establishment.  However  successful the vanious
reforms have been in achicving soctal objectives, the
impact of government intcryvenuon on the guality of
the educational program has byen deieterions Pubhe
schools have becn substantially re haped by the
social retorm cfforts.

Considering the tmpact ot gosernmen: ntervention
in the schools. 1t is casicr 1o undeestand wiry attention
to instructional programs is as nedeguare a5 1t 1,
Real questions appear to te: How can healthy learn-
ing atmosphere, oe created of Fosluied and mam-
taincd? How can instrustiona! matertais be provided
thar witl stimulate needed mtelicetial growth m all
studemis and at the same tme serve ihe necds ©
socicty?

The educational system s presumably deagned for
the 1mual benefit of students, although society
expects [o nltimately ceap a rich return on s linest-
ment m the indnadual 1t s appropriate, therefore,
that & maor secoon ol the report should ireat
sclecied aspects related 10 studenis,
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Students

The three reports provide many details relating to the
students and their relationships to the educational
establishment. In a careful review of the materials
there are a number of recurring themes and problems
which seem to emerge and which merit attention in
this review. /

Motivation

One of the most persistent themes reflected through-
out the reports of the field observers is that average
and below average students are not motivated by
their sirool programs. Even those upper ability
studen‘'s ~ho are generally reported to be receiving
good z.ades and to be doing reasonably good work
are apparently motivated by the desire for good”
grades rather than to achieve intellectual goals."
There 1s also evidence of an “‘avoidance syndrome** -
of rigorous courses by grade-point conscious stu-
dents, sometimes encouraged or advised by coun-
selors.*® School, too often. is seen by students as a
necessary evil-—a sort of waiting period before they
can get on to the really important things in life, like
going to college or getting a job. There is little
evidence that getting an education is regarded as a
privilege, as an opportunity for personal develop-
ment and enrichment, to be cherished in its own
right. Although schools have not historically been
known as beloved institutions by generations of
students, it seems that the present generation of stu-
dents reflects a deeper and fundamentally more seri-
ous negativism toward schools. teachers, and educa-
tion in general, The indicators of such negativism are
numerous and, in addition to lack of motivations
include thc continuing references 1n the reports to
boring classes. vandalism, distuptive school
behavior, and pervasive anti-intellectual attitudes.,

As indicated earlier 111 this report, while the condi-
tions stated above are well docuinented in the studies,
therc 1s very little that relates to their etiology . What
are the conditions—educational, social, psychologi-
cal, economic—that develop these unsatisfactory
altrtudes in many children and adolescents? How
have homcs, schools, and society in general failed
such children to such an extent that they become
dropouts from learnirg and problems both to them-
sclves and 10 the larger social order? What changes
have oveurred in the social system which account for
such shifts in student attiudes and behavior? Even
students who do well 1n their work oficn appear to be
working for cxternaj reasons. They are concerned,
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abow grades and passing tests. The question “* Will it
count?’’ is all too familiar to teachers.

It is hard 10 escape the conviction that many, perhaps
most, students do not really have a commitment to
education nor do they feel any internal, intrinsic need
for self-fulfillment through educational accomplish-
ment. The social turmoil of the 1960s. which was an
outgrowth of the Vietnam conflict, had a very pro-
found effect on the young which still persists. Stu-
dent activism successfully challenged established
authority and standards in a wide range of actions.

The question of how to motivate students will con-
tinue to be one of the most perplexing problems in
education and one which appears 1o be in obvious
need of further research and analysis as well as action
programs designed to recapture and redirect student
motivations.

Achievement

Although assessment of stiident achievement was not
a major focus of the studies. concern over poor
achievement is reflected repeatedly by references to
unmotivated and apathetic students. A quotation
that catches the spirit of this concern states:

.« . inevery site teachers, admunistrators and parents
were saying that the children have changed. In many
respects they do not like the change. . . . Each gener-
ation clearly sees that the younger folks do not work
as hard as they did. And now children are seen to
lack motivation, concern about the future. and
respect for authority. “They think too much about
cars. They go off around the world. They don't seltle
down to a real job. *’ Teachers are as dismayed by this
view as other adults are ¥

There is substantial evidence in these reporis as well
as.from other organizations, particularly the National
Assessment of Educational Progress and the College
Entrance Examination Board, to support the posi-
tion that standards of achievement have been falling
steadily over the past decade or so. This includes
students at all levels, including the college bound.
Although there have been many attempts to explain
away this finding, the evidence appears to be con-
vincing that the decline is real. The complaints of
teachers refating to student performance are

numerous and among others include the allegation
that things must be taught over and over again. Therc
ako scems to be cvidencc that learning fails to
transfcr efficiently. Obviously these are not new
problems, but they seem to be present in a more per
nicious form than formerly. Onc would be inclined to
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ask whether or not teaching is less efficient than it
used to be, whether there are new conditjons or influ-
ences that adversely affecl. learning or whether
students on the average are |ess capable than former
generations of students.

Students appear to take a very short-range view of
the value of education. Perceptions seem to be that
knowledge should have immediate application or
should. clearly relate 1o job opportunities. Such a
view tends to fly directly in the face of intuitive
knowledge that what seems highly relevant to one
who is 12, 16. or 18 years of age is likely to have been
proven invalid by the 1ime one has reached middle
life. In spite of this. courses that do not provide
education that is easily identified with specific job
preparation including science, mathematics, and
social sciences are called upon to justify their
continued existence IS\ (

education seems caught'up in the issues of general
education versus vocational education, short-range
versus long-range goals, and economic versus
humanistic considerations.

It seems both unfortunate and incorrect that sciences
are perceived (o be relevant only for those who are to
become rop flight professionals. [t is not petceived to
be significant in the daily lives of average citizens. A
comment by a student clearly reflects this ubiquitous
VIEW.

When you do get into higher math and science st ff,
sometimes you feel unless you're really going fo con-
tinue and be a physicisi or something, there’s no
reason to fgke it because you're never going to use it.
Uniess you're reaily planning on climbing the ladder
and be way up there. It’s practical to stop.”

Additional comments on the general educational
functions of science are included in the section on
curricutum.

Learning

Although the areas of curriculum and teaching will
be consideted in later sections, it is useful at this
point 0 point out some of the interactions that
students have with both curriculum and teachers.
The evidence from these studies indicates that the
NSF curriculum reform movements of the 1960s and
particularly those in mathematics were not very suc-
cessful, The several projects are perceived 1o be elitist
in charzcter. One field observer commented:

It is perhaps important to note that where the curric-
wlum reforms of the Sixties found thewr main
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audience, and made their greatest impach, was on
high status. high income, middle class school systems
fwitness PSSC, Chem Study . . .}. These were, after
all, innovations that belonged primarily to elie
Broups: to the unmiverstties, the foundations. a few
exceptional schoois.”’

The reform efforts tended to emphasize the structure
of the discipline. in-depth learning, and laboratory
activities requiring considerable thought and insight.
To students who are now looking for '‘relevance,”
fulfillment of immediate objectives, job-related
learnings, and practical applications of science to
technology, the new curricula have little appeal.
When these rigorous curricula are placed in the
prevailing school and community context and when
all the handicaps related to facilities, teachers not
prepared to use the curricula, disciplinary problems,
and the governmental requirements discussed earlier,
it js not hard to understand why they are having
himited success.

The hypothesis that any subject can be taught effec-
tively in some intellectually honest form to any child
al any stage of development provided the psychotogi-
cal support and rationale for curficulum reformers to
introduce more abstract and difficult materials at
lower grade levels.** it is difficult 10 establish a firm
connection between such a psychological concept and
some of the content in the new curricula. but it seems
reasonable to speculate that this view contributed to
the limited success of some” of the new programs.
TFeachers interviewed in the case study reports had
very different notions about what might be appropri-
ate for children.** One teacher commented:

Earher and earlier we expect more and more. Where
wil! it end? We pay for it earlter and earlier, too.
Scandinavians do not swari ther chiidren until age
eight. Their hteracy rate 1S better than ours. In two
years thewr children are caught up with thar Euro-
pean counterparts.:*
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The dichotomy between siudents’ expectations and
the goals of the curriculum reformers has already
been pointed out. However, it seems possible that
some of the present student disenchantment. their
lack of motivation, their boredom, and their lack of
effort may be refated to the fact that the curricelum
content s not really suited fo their level and that it fs
indeed too difficult and too abstract for most of the
students. This may imply. lsq;i that learning theories
derived from carcfully congrolled and ordered
laboratories do not nceessartly have relevance in the

kinds of social settings prevailing in most schools
where discipline concerns, peer pressures, and many
distractions all operate to undermine the effec-
tiveness of the learning process.

In another comment related to student learning,
CSSE reported that much of the instruction observed
could be characterized as molecular rather than
holistic.”” This is a key observation and is probably
related 1¢ a number of problems including the misuse
of teaching materials, lack of transfer of learning.
and dull and unstimulating instruction. **Big ideas"’
are more likely to be retained by students than
isolated facts. However, many of the examples of
instruction that were reported in the CSSE study
seemed to be emphasizing factual information
withowt placing it in the context of larger conceptual
schemes. When learning is not placed in such an
overall structure and when it is not personalized or
related meaningfully to the experiental background
of students, it is unlikely that it will be long
remembered.

Discipline

Discipline in the public schools has become a serious
problem. It is referred to frequently by the field
observers. One individual reported:

The major obstacie [io sound instruction}, it often
appeared. what [sic] works against these efforts to be
efficient and effective. was the student. Not just his *
poor background. put his lack of commitment 10
fearming. s distractability, his defiance of
authority,—hers oo, of course. 4dnd these obstruc-
tions are no! neatly contained so as 1o obstruct only
the learning opportumty for that learner, put spill
over fo impede the whole class. The teacher looks for
ways of \ntimidating or cajoling, often without suc-
cess. The teacher seeks to isolate or expel the misbe-
having student, aften without success.™

The historic conception of the schools as being *‘in
loco parenus’’ has disappeared. The general ambi-
ence of a permissive society has made the problem of
control of students extremely difficult. Discipline in
some schools has become such an acute problem that
it seriously interferes with the academic program. it
is a source of teacher frustration and tension and
may be part of the explanation of why standards
have fallen and achievement scores have declined.

The erosion of the school’s authority has not passed
unnoticed by the students. Fhey have demanded and




received rights and privileges which in earlier days
would have been denied. Whether these greater free-
doms have enhanced the educational achievement of
children and youth is doubtful. That it has con-
tributed to the difficulties and frus.rations of main-
taining a sound learning environment is scarcely to be
denied.

As a fuither index of problems in this area, the field
observers reported high rates of absenteeism, stu-
dents wandering the halls, and a flagrant example of
student disrespect for the teachers™ authority.
Although not reported in these studies, actual
physical abuse of teachers has occurred on a fairly
wide scale. Verbal abuse of teachers is a daily occur-
rence in many schools.

Such counterproductive conditions should certainly
not be allowed to continue to prevail. It is a major
educational problem when in the name of freedom
and individual student rights, conduct must be toler-
ated that adversely affects the learning environment
to the detriment of students who really wish to learn.

It seems clear that the notions of freedom and indi-
vidual rights for students have often been extended
far beyond any reasonable limits and as a result have
often seriously impaired the ability of the schools to
maintain an atmosphere conducive o effective learn-

. ing. 1t seems &lear that such freedoms are neither in
the best imeresg\s of students nor of society. There is
also a questioniof the rights of teachers 1o be ac-
corded the res%t. dignity, and consideration to
which their office‘should entitle them. A recognized
world authority on learning has made some pertinent
observations about the impact of excessive freedom
for students in the educational setting.

Is the free and happy student gt least more effective
- as a citizen? Is he a better person? The evidence 1s not
very reassuring. MHaving dropped cwt of school, he ts
likely 10 drop out of life 100. It would be unfatr 10 let
the hippie culture represent young people today. but
it does serve to clarifyan extreme. The members of
that culture do not decept responsibility for thewr own
lives; they sponge on the comtributions of those who
have not vet been made free and happy—who have
gone 10 medical school and become doctors, or who
have become the farmers who raise the food or the
" workers who produce the goods they consume.”®

THe natural, logical outcome of the struggle for per-
sonal freedom in education 1s that the teacher should
tmprove his control 0f the student rather than aban-
don tt. The Jree school is ne school ar all. Its phdoso-
phy signalizes the abdication of the teacher. The
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treacher who understands his assignment and is famii-
iar with the behavior processes needed 10 fulfill it can
have students who not only feel free and happy while
they are being 1aught, but who will continue fo Jeel
Jree and happy when their formal education comes 10
an end. They will do so because they will be suc-
cessful tn their work thaving acquired useful produc-
tive repertotres), because they will ger on well with
their fellows (having learned 10 understand
themselves and others}), because they wilf enjoy what
they do (having acquired the necessary knowledge
and skills), and because they will jrom time 10 time
make gn occasional creative contribution toward an
even more effective and enjoyable way of life.
Posstbly the most important consequence is that the
teacher will then feel free and happy t00.*

Peer Pressure

The fact that the majority of teenagers do not place a
high value on education has penetrated deeply into
the teenage cylture Although the studies do not refer
pointedly or frequently to this problem, evidence of
its existence does show up in a few instances.

Although the adverse impact of these pressures is
probably greatest on minority children, on children
of poverty, and on children from lower-class homes,
all children are subject to peer influences. It is
notable that the references to the peer pressure prob-
lem in the studies pertain in every instance to children
who are either minority or with low social status. In
one instance the observer reported that “‘the cost of
being interested in education and valuing what the
school has to offer is that it had cut Helena [the sty-
dent] off from the social life that permeates school
for most students.”” * In another instance the
reporter stated, ** They call Carmen ‘}aitona’ (snotty)
and other names.”” ’? In still one more instance, it
was stated of students in a ninth grade class, *‘some
who aren’t so bright and othcrs who are bright are so
heavily into the ‘street’ system of social relations and
50 under peer-dominated soctal control that they are
lost to the activities of the classroom.’” ** In the case
of both teenage girls mentioned above, they were
minority students. These incidents refiect the con-
sidetable social pressures exerted on such children in
trying to ensure their conformity by nonachievement.
The price of academic success was ostracism by their
peer group. Few children have the strength of
charactzr and the sociological and moral supports to
withstand this kind of pressure. Thus, a major prob-
lcm appcars to be how one might reorient the peer
group (a difficult task) or, altcrnatively, how one can

ay
62 1




Q

Aruitoxt provided by Eic:

5 s

ERIC

L]
help such students to maintain their goals and aspira-
tions and to protect them from the sometimes rather
savage assaults of their peers.

The pressure of conformity by peers is also illustrated
through another incident reported in which a student
made an unorthodax but not necessarily incorrect
response to a teacher’s question. The student was
sidiculed and laughed at and even though the teacher
in this instance had regarded it as a ‘beautiful” and
creative response, he did nothing to protect the par-
ticular individual from being emjbarrassed by his
peers. It might be argued that/it is a reasonable
responsibility of the teacher 1o look for the rare.
creative, and insightful respomse and 1o rise quuickly
to the defense of students who make such responses
and thereby create a climate in which **the unortho-
dox™* idea can not only be stated, but be encouraged.

Teachers

The heart of the instructional process is the teacher.
In emphasizing the importance of the teacher, one
worker made the following observation:

Teacher Is Key. What science education will be for
any one child for any one year is most dependent on
what that child's teacher believes, knows, gnd does—
and doesn’l belteve, doesn’t know, gnd doesn’t do.
For essentially all of the science learned in the schoof,
the teacher ts the enabler. the mspiration, and the
constraint.**

It is an irony of education that when teachers were
regarded as low-paid menials their control over chil-
dren and the educational process in general was
almost absolute; yet, as teachers have approached a
more nearly true professicnalism, the controls
teachers may exercise ov:r students particularly, and
to some extent over curriculum and teaching mate-
rials, has been gradually ercded. Feaching today is
not a particularly happy occupation and any cbserver
of the profession over a petiod of time is continually
distressed by the exodus of many fine teachers to
other occupations. Yet this is not surprising when
one coneiders the frustrations that teachers must
endure in the present educational setung.

Teachers encounter pressures from all kinds of spe-
cial interest groups and parents. There are demands
for accountability, teacher evaluation and volumi-
nous rtecords and rteports. Additional problems
include inadequate materials and supplies, poor
maimtenance for eqmpment, and insufficient time to

accomplish all of the assigned responsibilities. Con-
sidering all of these many factors it is no wonder that
teachers are not highly enamoured of many of the
curricuylar innovations that are presented to them. No
wonder. either. that teachers are occasionall; hostile
toward ‘‘scholar’s help.’* ** In spite of all these prob-
lems, however, there are many excellent teachers who
can and do conduct first-class educational programs.
Unfortunately, their number is insufficient.

Teacher Assignment and Misassignment
and Related Problems

The studies provide some insight into one of the most
grievous problems in American education. It is also
one that gets some of the leas’ ~vposure. This relates
to the assignment of teachers, patrticularly at the
junior and senjor high school levels. There are assign-
ment problems in the elementary school but they are
of a different order. With regard to secondary school
teachers. one hears a great deal about the poor
teacher preparation encountered. If one probes
beneath the surface, however, the problem is often
not lack of preparation but of misassignment. The
data reported in the three studies give ample evidence
that misassignment is a very real problem and a com-
mon phenomenon. That there are administrative
problems in making appropriate teacher assignments
cannot be denied. There is always an overflow sec-
tion of English, algebra, American history or other
subjects that have to be taught. Nevertheless, there
are (00 many instances where teacher assignments do
not reflect this kind of administrative necessity but,
rather, result from inept recruiting, poor manage-
ment, lack of planning, or other extraneous factors.

The proctlems are now intensified because many
schoo:. are faced with reductions in force, and reten-
tion and reassignments are made on the basis of sen-
iority rather than on curricular needs or professional
qualifications. One teacher reported that half of the
mathematics teachers in his schonl were really social
studies teachers.’® In other instances, the intent of
affirmative action seems clearly to be circumvented
and a ficld observer reported that in certain sites they
found ““kith.and kin™ consideratjons to be highly sig-
nificant in teaches employment. Somehow or other it
seems that this type of provincialism shouvld be passe,

Evidence presented in the Research Triangle Institute
study indicates that in the junior high schools only 28
percent of the mathematics teachers. 24 percent of
the science teachers, and 24 percent of the social
studies teachess had teacking assignments rest -ted
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to these fields only. The comparable figures for
senior high schools were 27 percent for mathematics,
27 percent for science, and 31 pereent for social
studies teachers.’” Unfortunately this information 15
not very useful since no evidence is provided abowt
teachers’ academic and professional preparation. |t
may well be thar they have teaching assignments in
mathematics only and vet be mmimally prepared in
the field. The presumption probably is that most of
these people were teaching in their major field but
there is no evidence submitted to demonstrate that
this is, in fact, so. It is certainly well known that a
great many teachers are teaching owiside of theiwr
major fields of preparation. Perhaps the most impor-
tant guestion is not whether they are teaching in more
than one field. but rather how adequate the prepara-
tion may be to teach whatever it is that they are
assigned to teach. There might be a reasonable espec-
wation. for example. that a physics teacher would be
competent 1o teach an introductory algebra course.

fLis perhaps signtficant also 1o point out that only
somewhat over 5 percent of school principals have
backgrounds in mathematics and approximately 10
percent have backgrounds in natural science.** This
in atself might give some clue to the lack of emphasis
or focus in many schools gn academic programs,
including those 1n science and mathematics. It may
also raise serious questions about communitiesy’
values and the relatve values they assign to academic
programs versus other school activities.

Preservice Training of Teachers

None of the studies gives much informanon about
the preservice tratming of eachers although they tend
to emphasize that, especially in the 1950s, aitention
was focused on inservice egucarion to the neglect of
preservice concerns.' This appears (o be one of the
major gaps in the reports. Yer £00d preservice pro-
grams are the best insurance for quabfied teachers, It
is much more difficult 10 correct deficiencies. partic-
ularly in the academtc backgrounds of teachers once
they have been cerufied. than it 1s to reguire adeguate
preparation prior to certafication,*® As previously
indicated, the gualuy of much that pas«es for inser-
vice education is of dubious value and 15 hardly likely
to corvpensate for major deficiencies that may exist
in the preservice program. Although accreditation
standurds of various kinds have helped 10 ensure
some measure  of  guantitative  control—speafic
courses. numbcr af credits, etc. —accreditation rarely
1ouches upon the guulnanive aspeets of programs
either 10 the content reaching areas or in the profes-
stonal educanonal components

Although many criticisms have been made of reacher
preparation programs, the facts are that almost ha
major teacher preparation institution would graduate
and recommend a social studies student for certifica-
tion as a reacher who did not have a broad back-
ground in the social sciences including the equivalent
of a major in one field with supporting courses in
such areas as geography, sociology, economics, and
political science. If the major should happen to be in
one of these fields. then substantial work in Ameri-
can history and a selection of non-American history
courses would be required. Similarly in biology. a
teacher recommended for certification would typm-
cally have a sound grounding in botany, zoology,
and physiology. with required courses in genelics,
organic and inorganic chemistry, microbiology, stc.
Other fields tend to show a similar pattern with ade-
quate distribution and depth in appropriate courses,
at least o the extent that such distribution and depth
can be acquired in a four-year baccalaureate program
ol studies. It must be reiterated, however, that no
preparation program can compensate for faulty
teacher assignments.

Probably one of the most serious preservice problems
in science relate. to the preparation of elementary
school 1eachers. Elementary school teachers are
reported to indicate thal they have the greatest feel-
ings of inadequacy with respect 1o teaching science.*!
This 15 surely partly a reflection of their preparation.
Often as few as six hours of science may be required,
which 1s likely 1o be a general survey type of college
course or the introductofy courses in a major ficld.
However, the number of hours is not necessarily an
index of quality. College science courses provide
practically no preparauon of the kind that would be
useful to the elementary (eacher in the classroom.
The professional preparation component of the
teacher’s education tends to focus heavily on the
teaching of reading and riathematics, especially
reading. Professional preparation 1o teach science
may be mimmal. The AAAS, in cooperation with the
slate directors of teacher certification, has been
active in addressing the problem of teacher
preparation.*?

The Ohio State University study reflects some serious
problems with respect to junior high school teachers.
Few tcachers prepare specifically to teach junior high
school science. Moat junior high school science
teachers have been prepared to (each senior high sci-
ence and thus have specialized in biology, chemistry,
or physics. Jumor high science s usvally a mix of dis-
ciplines. ldeally it should address the unigue psy-
chological and social needs of carly teenage children
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and junior high science teachers should be specially
prepared for this important task. Preparation pro-
grams focusing particularly on teaching at this level
"are comparatively uncommon, although there has
recently been some cnhanced interest shown by
reacher-preparing institutions. The Ohio State report
indicated that in 1968 there was a lack of basic objcc-
tive evidence on the effectiveness of teacher ¢duca-
tion programs.*’ This situation still prevaits. There is
no.doubt whatever that many institutions of higher
education have teacher education programs but do
not have either the commitment or the resources to
prepare quality teachers.

In the senior high school it appears that problems at
this level, as far as formal preparation is concerned,
are much\more likely to be identificd with the mis-
assignment ‘af teachers than with the formal prep-
aration in ther specialized subject field. The same
questions of quality and relevancy of the typical
academic major to the realities of teaching in second-
ary schools still prevail.

Another issue that needs 1o be faced squarely is the
relationship between the amount and quality of the
leaché?' professional and academic preparation and
Mg ormance of their students. The small amount
of evidence submitted in these studies is not reassur-
ing. It was indicated that neither years of experience
nor advanced training was significantly related to dif-
ferences Qf frequency of use of good reading prac-
tices.” In another instance it was reported that
research workers “*found that there was no correla-
tion between formal subject-matter preparation and
teaciter knowledge of the subject ot between formal
subject-matter preparation and student cognitive
learning.** ** In reviewing the research on mathema-
tics teachers and the results of some major studies, it
was reported that ‘‘the teachers' characteristics did
not account for a significant portion of the
variance'’ ** (in student performance) and there was
‘‘no significant correlation betwcen teachers’ knowl-
edge and performance of heir students.” ** Such
findings raise serious questions about the nature of
hoth preservice and inservice training programs and
about both the professional and academic compo-
nents of preparation. There are certainly a number of
. alternative explanations that might be considered in
exploring this phenomenon if further evidence estab-
lishes its general validity. It may be that once a
minimum competence in subject matter is attained,
other abilities such as those pertaining to communi-
cator, facilitator or motivator roles may become
more important. Thus a minimally prepared teacher
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mighs be equally or more successful than a colleague
with more substantial academic preparation who
lacks personal gqualities or traits utseful in the
classroom.. Qr it may be that teacher preparation is
such a minimal factor in the psycho-social setting of
the school that it contributes relatively slightly to the
total variance in student performance. Still a third
possibility is that preservice and inservice programs
are just not relevant in terms of the selections of sub-
ject maner and methodologies that are appropriate
to elementary and secondaty school teachers’ needs.
Whatever the case, it would appear that this is a
major problem and one deserving of some serious
exploration by research workers. Obviously, the
debate and concern about both pre- and inservice
education for teachers can be meaningful only in the
context that such training does make a difference in
the learning and performance of their students.

Inservice Trainlng of Teachers

The concept of inservice education covers a broad
spectrum of activitics that vary greatly both qualita-
tively and quantitatively. The report from Ohio State
University states, “‘inservice education appears to

‘ mean different things to dif‘erent people, with little

agresment concerning its purpose.” ** One of the
criticisms teachers make of inservice vducation is that
it is not *‘job specific.” Locally designed inservice
programs for the purpose of introducing a new .ur-
riculum might very well be highlv specific job-related
learning.

On the other hand, graduate courses at a university
are presumably looking at broad concepts, prin-
ciples, and problems in the field. They should b~
useful 10 the teacher, but in a more general sense.
They would require ranslation, adaptation, and
filtering to make them applicable to the specific
necds of individual elementary and secondary
classrooms. A professional teach~r shouid be able to
make sych a translation.

In general, the teachers surveyed felt that the
Nationai Science Foundation institutes were
moderately sucessful 1o successful.’* There is a
tendency to iump all of the NSF institutes into a
single sterectyped category in the studies. Like other
stereotypes, this is subject to question. Undoubtedly
the institutes varied enormously in their quality and
value. There is not much doubt that téachers would
like to see them continued, although there were occa-
sional criticisms of the programs. One cannot avoid
considering the possible self-serving motives involved
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in the positive evaluation made by many teachers
who hoped that good ratings might encourage re-
establishment of the programs.*

One of the criticisms of the institule program was
that generally they tended to serve teachers who
needed insesvice training least.’' On the positive side,
the institutes served a very large proportion of the
present leadership cadre in science education and
provided them with experiences and perspectives that
they would otherwise have been unlikely to acquire.

Curriculum

The last twenty-five years have witnessed unprece-
dented activity in the field of curriculum develop-
ment. The aftermath of World War 11, Sputnik, the
Cold War, the support by the federal government of
vaticas curriculum reform endeavors—with generous
support of many millions of dollars—an accelerated

rate of 1echnological development, student activism,

and various aspects of social reform have profoundly
influenced the curricuia of the schools. School cur-
ricula have been influenced by currents and counter
currents including liberal and conservative ideologies,
- innovators and traditionalists. accountabitity adher-
ents, promoters of management by objectives, elitist
versus populist philosophies. and advocates of tech-
nological applications to educabion. Considering all
of these forces seeking to change the educational cur-
riculum. there is not much wonder that the schoal
curnculum sometimes appears to be in disarray

Curricular Innovatiens

No period in American history has witnessed the
introduction of so many educational innovations,
particularly in science, social studies, and mathe-
maiics. as the last twenty -five years. There are those
who feel that the innovations were introduced with
“insufficient rationale for sweeping changes in cur-
nculum and instruction.'"? One of the problems has
been the definition of *‘change.” Change may be
revolulionary—change with a capital *'C"'—or
evolutionary—change with a small "'¢.”” Even the
most conservative educaior recognizes that neither
curriculum matenials nor teaching practices can
maintain a status que position. Improvements are
always needed 1n education. But, as the Ohio State
Umversily review indicates, there 15 a feeling that
“far too many of them [new nstructional
approaches] have been promoted as panaceas, rather
than as components in a teacher's repertoire, Lo be
used as children., content, and circumsiances
warrant.'™ **

“Reform™ Efforts Supperied by NSF

The reform programs sponsored by NSF have been
perceived by some to be in the elitist tradition. They
reflected a philosophical position that science is an
investigative and logical search for order and that
content should be selected and instructional materials
aeveloped in accordance with this concept. They
were difficult and they were demanding on both
teachers and students.. The emphasis was on structure
of the subject matter and much of the content was
abstract, perhaps most markedly so in the so-called
“new mathematics.”’ However, the NSF-supported
refonn efforts started just before or just after the
launching of Sputnik in 1957 and were a response to
the concern that the United States needed more scien-
tists to compete with Russia. The new curricula were
conceived of as elitist. Then in the late 1960s and
early 1970s national concerns were refocused on such
things as relevance, job-related learning, considera-
tion of opportunities in science Jor all members of
saciety, and limitations and problems of technology.
These '*deficiencies,”” evident jn the reports, do not
reflect on the purpose of the NSF-supported cur-
riculum projects, but rather on the change in direc-
tion of the purposes of elementary and secondary
science, social science, and matiematics education.

The NSF-supported curriculum projects have had a
strong positive effect on precollege education. Per-
haps the greatest value is in the influence that they
have had on instructional materials produced by pub-
lishing companies. It is probably the case that com-
mercial materials have been substantially improved
either through the need to compete more favorably
or through emulation, imitation, and/or stimulation
provided by the NSF-sponsored materials. No doubt
certain materials and practices.-were also avoided on
the basis of observations of problems with the proj-
ect material. Sach influences will probably continue
for many years into the future.

Efementary School Science

Many factors have converged io contribute to a
diminishing role for science and social studies in the
zlementary school. After the flurry of activities to
Promote science and social science education in the
elementary schools during the 1960s. there has been a
gradual decline in emphasis and time devoted to the
subject.** Factors contributing to this situation are
numerous and include the inadequate preparation of
eiecmentary teachers in science and the decline in stu-
dent achievement which furiher stimulated the very
strong *‘hack to the basics”™ movement along with

‘ 66 78



E

Q

demands for accountability and competency. espe-
cially with regard to reading and mathematics. The
view is widespread and supported by junior and
senior high schocl science teachers that perhaps
science is really not very important in the elementary
school.’”” One thing that is not clear from a
philosophical point of view or from any evidence
included in the three reports is why science vocabu-
lary, facts and elementary idcas, and concepts of
science cannot be used as a vehicle for the reading
process and for correlation with schocl mathematics.
This is a point that deserves sericus consideration by
school systems and other groups concerned with the
quality of precollege science. mathematics, and social
science education.

The reports indicate strong negative reactions by
teachers toward the moving down of cifficult
materials from higher grades into lower grades. They
resist the notion that better instruction means harder
instruction and by implication they see¢ such efforts
as only increasing their difficulty in keeping students
motivated and responsive to the instructional pro-
cess.'* This is another point that should be con-
sidered seriously. 1s the implication justified? Do
teachers need inservice orier:&iqn?

The **back to basics”” movement is a fundamental
determinant of elementary school curriculum today,
By some. science and social studies are not included
among these basics, aithough why they are not is a
pertinent question, Scientific concepts such as time.
distance, gravity and life-maintaining requirements
of the living organisms are among the most basic
ideas that one can imagine. The fact that natural
science is not considered a ‘*basic’’ is probably a
reflection of some of the misconceptions held about
the sciences by society at large.

““Back to the basics’ is supported by some teachers
who appear to be convinced that improvement in sci-
ence education and 1n other fields is directly related
to reading ability and ability to do mathematics. 1t 15
hard to fault teachers for such a view since reading
and mathematics represent enabling skills basic to all
other scholarly attainments. Vely often the skill of
writing tends to be omitted in the modern concept of
**basics.”’

Reading must tave somc content and it 1s hard to
understand why somc rcading content cannot be
based on scicnce.

One of the intercsting ideas that cmerged from the
vasc studies report was that inquiry does not appear
to Ibe}l work! *° Anyonc who has cver cngaged in
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serious inquiry realizes that nothing could be further
from the truth. How. then, does such a perception
emerge? Possibly it may be a reflection of the poor
use of inquiry techniques as they were observed in the
cooperating schools. It may reflect the poor
discipline or at least the considerable disorder that
sometimes prevails when students are involved in
inquiry-type lessens or it may merely be that produc-
tive activities were in progress which were not readily
discernible to the case study observer. Perhaps
students were having **t00 much fun.’’ Whatever the
explanation might be, it is unfortunate that such a
view prevails and it gives credence to and support for
more low-level drill type activities which underlie a
*‘basics” philosophy. There seems to be common
acceptance of the notion that hard work is good
work. It may, in fact, be nothing of the sort. While it
certainly is legitimate for the schools to emphasize
that outstanding achievement requires hard work,
there seems to be a transformation of this idea to the
unacceptable notion that “any hard work is good
work.'" ** :

Secondary School Science

Secondary school science education seems to lack a
sense of direction and a iheory and philosophy which
should provide guidance to curriculum development
and instnction. This may., wn part, reflect the
“ehitist” philosophy of the curriculum development
project. of the late 19505 and early 1960s, In
reference to the natural sciences, the reviewers at
Ohio State University stated that in their opinion **it
appears that the role of science in the secondary
school curriculum for general education remains
unclear, What science students should learn also
mains unclear.’”” ** The panel who advised the
writer of this report concurs with this observation,
but suggests that it may have applicability beyond the
natural sciences and that it is time for the develop-
ment of & coherent philosophy and the establishmert
ot directions for all science education.

It seems doubtful that there has ever been a time in
which there was so much uncertainty about the pur-
poses of education. What constitutes an appropriate
general education for all seems now to be an unpleas-
antly obscure question. The purpose of education has
been explored from the times of the ancient Greek
philosophers down to the present time. Herbert
Spencer's essay ‘‘What Knowledge 1s of Most
Worth?"' explored the topic.*® More recently, the
Educational Policies Commission of the National
Education Association has issued statements relating
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to the genetal purposes of education in American
society. Although such statements may still be valid,
they no longer serve as guides and compasses. The
three studies suggest that now is the time to look
sharply at the purposes of education to ou society
and particularly to the role of science, mathematics,
and the social sciences in the education of American
citizens. :

The curriculum projects of the 1960s, for reasons
made clear earlier, did not address the problem of
general education.*' One of the strongest criticisms
made by the reformers of the then existing science
programs was that there was too much emphasis on
technology. It was their contention that what was
really needed was more attention 10 ““pure’’ science.
In their view, this was urgent because of the Russian
success with Sputnik and the general high leyel of
Russian technological advances, What they were
interested in was training high grade professional
scientists who could advance technologies related to
nuclear energy, space exploration, oceanography,
and so on, that would enhance defense systems and
national security.

The new science curricula funded by NSF did not
address technologically based probiems or the
problem-solving techniques necessary for developing
solutions. Students did not learn of the relazionship
between science and technology, hence as future
citizens they were unaware of the roles that rescarch
and development play in an industrial nation and the
trade-offs and side etfects that wouid affect them
individually and collectively. These were not a part,
nor were they intended by the curriculum developers
10 be a part, of the curriculum developments of the
1960s. Clearly, future curriculum developers need to
be concerned about introducing social implications
of science into the secondary school curriculum.

Course Sequences

There is no generally recognized sequence of courses
at the junior high level in any of the science fieids. At
the senior high level, the sequence of bioilogy, chem-
istry, and physics seems (o be rather firmly fixed in
the natural sciences but tends to be restricted to the
group of students bound for college. For the non-
collegc bound, biology is typically the iast and only
science taken at the upper secondary school level.

Both junior and senior high schools most frequently
offer American history, although the content is
sometimes included under the general rubnc of
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“social studies."" Other social science courses most
commonly of fered in the senior high school are world
history, American governmeni. and sociology.

In mathematics a fairly definite sequence of 7th and
8th grads mathematics, 9th grade {in some cases 8th
grade) aigebra, 10th grade geometry, ilth grade
advanced algebra, and 12th grade advanced mathe-
matics (trigonometry and calculus in some cases) can
be identified for college preparatory students. Many
other kinds of mathematics courses are also offered
for students with different objectives.

In large school systems all three subject areas are
represented by a variety of elective courses which
may reflect accommodation to gither low or high
ability students, specialized academic or vocational
interests, or the use of local specialized resources.
Efectives include such courses as physiology.
astronomy, zoology, advanced biology, and
advanced chemistry among others in the natural
sciences; black history, law, ¢conomics, geography,
and psychology among others in the social studies;
and probability and statistics, computer mathema-
tics, and business mathematics among others in
mathematics.*?

The Articolation Probiem

TFhe problem-of what ought to be taught, 10 whom,
and when, is one of the chronic dilemmas of educa-
tion. Fitting a twelve-year educational program
together so that the basic facts and concepts come in
an appropriate sequence is the problem of articula-
tion. The evidence submitied in the three siudies
reviewed indicates that articulation problems are
widespread.*’ Schools have apparently not succeeded
well in developing a coherent, articulated program of
instruction. Articulation is most pressing in a highly
ordered and sequential field such as mathematics. Jt
is less 30 in science and still less so in the field of
social studies. Nevertheless, there is a need and a
value of sequencing even in a less structured field
such as social studies since instruction can be more
efficient and more can be accomplished. Students
also have an equity in articulation because of the dif-
ficulties which they may encounter when they trans-
fer between schools, or between school systems, and
find themselves placed in classes for which they do
not have adequate preparation. Qbviousiy there is a
need for articulation between grade levels,

Some of the factors coniributing 10 poor articulation
include the avtonomy, interests and qualifications of
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the individual teacher. nonsequential instructional
materials, lack of communication between teachers
and between educational units, particularly between
the elementary school and junior high school and
between junior high and senior high schools. Failure
to solve these prablems results in students who com-
plain bitterly that they have had the material before
and they find it boring and anmotivating. or that
they are lost because they do not have the needed
background. Teachers olten counter with the obser-
vation that they may have had it, but they did not
learn it, or conversely. that they must catch up.

There are curious inconsistencies with respect o the
problem of articulation. Teachers have a disposition
to “‘cover the material’’ and to justify their work as
preparation for work to be raken in subsequent
grades. Strangely enough, teachers in these subse-
quent courses seldom believe that the material has
been thus; although there is a widespread “’prepara-
tion ethic' it does not seem to be consistent with the
apparent widespread lack of arbculation.

Textbooks

One of the field workers (CSSE) pointed out thai the
heart of the instructional process is in the instruc-
tional materials.

Beiund nearly every teacher-learner transaction
reported in the CSSE suuly lgy an mstructional prod-
uct waiting to pluy s duyal role as medium agnd
messuge. They communded teacher'’s gnd learnier's
attention. In g way_ they virtually dictated the cur
riculum. The curniculum did not venture bevond the
boundaries set by the instructonal materiagls.**

In the great majority of cases. the instructional
materials are provided by the textbook. Despite the

-, lamentations of academicians, professors of educa-

tion, curticulum developers and others about tex:-
book-ariented instruction, the practice has continued
to prevail and flounsh. When a practicc continges 50
long in the face of long-standing and severe criticism
by outstanding educational leadershup, it may be
desirable to examine the practice in considerably
more detail. Why have textbooks had such an endyr-
ing quality in thc educational proccss?

From thc teacher’s vicw therc are a great many
positive aspects 1o the yse of a textbook. A textbook
providcs a structure and an outline of content. ‘As
indicated in the section on tcachers, time is indeed a
precious commodity and teachers nover have enough
of it. The tcxthook makcs minimal requirements on
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the teacher’s time, provides a base reference for
course réquirements which must be met by students,
and minimizes the teacher's need to prepare special
handouts or otherdypes of instructional material. ks
use is expected by parents and community, and it is
not likely to be questioned as to authenticity or
appropriateness. In short, teachers look upon the
textbook 0 provide sttucture, continuity, and a
reasonable selection and boundary of the contem
which should be taught and as a backstop for qQues-
tions that may be raised by school patrons. Packet
and loose-leaf materials, teacher-made materials, etc.
are far more difficult to keep organized. They
increase stifl further the demands on the teacher’s
time through greater bureaucratic and administrative
duties. They also require adequate support staff
(clerks. secreraries, aides) which is often not
available. I this is a reasonable analysis, then
perhaps it is appropriate to look at the manner in
which textbooks might be used more effectively since
it appears that they will be a fixturein education for a
long time.

Many of the historical criticisms that have been made
of textbooks have related more to the manner in
which they have been used than to the textbooks
themselves. Very often textbooks have been ysed in a
manner never intended by the author. They have (oo .
often been ysed in a catechetical fashion rather than
as a dependable source of information for use as a
point of departure for further interesting discussions
or other follow-up activities. They have often been
used as a basis for rote learning with the result that
instruction has been barren and dull. Too often there
has been a lack of application of textual materials in
ways which are meaningful to the students. The
instruction has not been personalized, embellished or
embroidered by additional examples or illustrations
which could be related to the individual lives of
students. Thus, it is a logical conclusion that if the
textbook is to remain as a central feature of the
educational process. strenuous efforts are needed to
make the yse of such an instructional resource far
more effective than it nas often typically proven
to be,

Laboratory Instruction

One of the insightful paragraphs in the case studies
related to the changes which have occurred in the
concept of what constitutes laboratory work.** It is
pointed out that the new scicnce topics in the cur-
riculum creatc problems for laboratory and demon-
stration work. Many of them do not lend themselves
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easily to the traditional formula which required the
arrangement of material or equipment; The observa-
tion of phenomena, appropriate recording of obser-
vations, interpretations, conclusions, etc. The

observer pointed out further, that such activities as )

working with structural models of molecules, study-
ing ecosystems in the field, maintaining a balanced
aquarium, developing a film or prints and construct-
ing an electronic circuit, all lack adaptability to the
ordinary "*formula’’ of laboratory instruction. This
observation prompted a reporter to ask *If the for-
mat changes to accommodate these interests, then
where is the rigor of scientific method?**

As part of the intellectual revolution which the cur-
riculum reformers of the 1960s were seeking to pro-
mote in the science curricula was an emphasis on the
processes gf science. Students were Lo experience
those processes primarily through discovery tech-
niques usudlly labeled as *‘inquiry.'* If these three
studies” are any indication., quality inguiry-type
instruction is a rare occurrence. Testimony seems to
indicate that only the most gifted stuttents are able to
profit from 1his type of an approach (o any consider-
able extent.*'

Whatever may have been the merits of this approach
there are clearly a number of factors thar make its
implementation difficult. Perhaps the largest
obstacles are in the demands placed upon the teacher.
The problem of classroom management becomes a
problem since it is more difficult to maintain
discipline and to keep mMany children busily engaged
in productive work. Furthermore, materials must be
assembled and prepared for the lesson and they must
be collected and siored following the lesson. The
demands for help from floundering smdems places
great demands on the teacher during th. igstructional
period.

There are probably other more subtle reasons why
the inquiry approach to instruction is difficult from
the teacher's perspective. For one 1hing, it puts the
teacher in a more open-ended and uncontrolled situa-
tion and students are likely to raise questions which
are very difficult 10 respond to effectively. For the
minimally prepared 12acher, especially, such situa-
tions 2re Ykely »o pose real threats 10 their own self-
image and sense of adequacy. Perhaps even more
significantly, there is a standard expectation from
students, parents, and the community at large that
teachers '*will know the snswers.” The teacher-as-
authority 15 deeply ingrared in American folklore
and any thing or process that appears to threaten this
stereotype is likely to be challenged. The promotion
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of self-directing skills and a skeptical approach to
knowledge is also contrary to the historic submission-
authority stance of the schools with respect 1o
students.

From the students perspective. even a conscientious
one, there are 2lso problems. Studcats have been
rather thoroughly conditioned to a deductive
approach to learning. Any kind of inductive learn-
ing, of which inquiry teaching is + 'early an example,
is likely to be seen as an unaccustomed mode of
learning and one-that is not particularly appraciated.
Most students are **looking for answers’’ and usually
are not caught up in the niceties of the processes
involved in obsining or testing the validity .of
knowledge. They are likely to view inguiry pro-
cedures as 'beating about the bush.’’ Admittedly,
some teachers can make inguiry 1echniques work and
can change student perspectives. But such a teacher is
indeed a rara avis.

From still another perspective, the use of inquiry
methods is artificial and open to challenge. It may be
unreasonable to expect students to sort out data and
manipulate materials in ways that enable them to
reach conclusions or make observations that we

originally discovered and explained ty mature indi-
viduals with the best minds. Inquiry methods also
raise the question of the efficiency of instruciion
since they are time-consutning and certainly any large
scale implementation of sich a program will severely
restrict the amount of coverage that can be expected.
Advocates of inquiry techniques will reject this par-
ticular y¥iew on the ‘ground that skills and insights
gained are more .mportant than coverage geared to
teaching programs. But 1his rejection will not impress
many teachers who are concerned about the broad
implications of local, state, or national assessment
programs and their relationship to accountability and
the teacher’s own evaluation.

Finally, it scems highly probable that the inquiry
mode i» not an efficient method of leaming for a
grcat many children, sometimes even gifted children.
Many siudenis seem likcly to profit much more from
a «tructured approach cven though somc ¢xposure to
infcrential rcasoning seems highly desirahlc.

Whatcver may be 1the rcasons., and scvcral
possihilities have been suggested in the paragraphs
above, it is apparcnt thai inquiry teaching has not
been very successful in the classroom in the Amcrican
schook hased on thc cwidence <ubmiited in the
reports revicwed., One bit of documcniation provided
for this obscrvation is 10 be found in the Resvarch
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Triangle Institute report which indicates that
manipulative materials are used less than once a week
in more than half of all science, mathematics and
social science classes. Even more disiressing is the
report that 9 percent of science classes ncver use
manipulative materials and another 14 percent do so
less than once a month.**

It is apparent that npt only inquiry bul more tradi-
tional laboratory work requiring ‘*hands on'’ activi-
ties is nol as common as might be desired.

.Teaching Resources

[ is curious to nole that the question of resources for
the teaching of sciences was never addressed directly
and completely in any of the studies. Bits and pieccs
of the resource story lrickle through each study,
however, and the slory is not a happy one. Budget
and financin~ problems are jdentified repeatedly as
the most serious ones laced by the schools.* Declin-
ing enrollments, increasing costs, taxpayer revolts,
and the shrinking value of the dollar are all cutting
heavily into the financial resources of the education
system. Of all the academic areas of the curriculum,
natural science education is hardest hit. This is so
because of the experiential, manipulative nature of
science programs. While the federally funded innova-
tive curricula designed and dcveloped by teams of
cxpericnced scientists and educators called for stu-
dent activity and the cxtensive use of concrete mate-
rials and expericnces, local school system budgets
were 4ltered slightly, 1f au all, 10 accommodate this
approach to the learning of the natural, social, and
mathematical sciences.

Tcachers of the natural sciences in particular have
reporicd inadequate funds to operate faboratory and
ficld programs and have indicatcd a special need for
funds to putchasc supplies on a day-to-day basis.™ "
A high level of Trustration is experienced by them in
altlempiing 10 prepare, mainlain, repair, inventory,
order, and clcan up materials and equipment in addi-
tion 10 lesson planming, leaching and evaluating.
Thesc dutics must be performed without the assis-
tance of paraprofessional help.™

{1 is the wrier's cxperience thal the U.S. 15 almost

alonc in the world i this r?cg!cct of the necessary sup- .

port staff for successful science leaching. Feachers
and scicnce ecucators iy other parts of the world are
appalled when they tearn that the American scicnce
teacher is cxpected o manage withour a laboratory
technician or other paraprofessional help. Such per-
sonncl is considered cssential in most other countries,
including developing nations.
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Some Implications

The threc studies are provocative and raise serious
queslions about many aspects of both education in
the sciences and education in general in the public
schools of this nation. The nature of thé studies was
such that many equally imporiant \problems were
either not touched at all in the studies or were lluded
10 only in passing. The studies are rich ground which
should be plowed in the future for implicatiotts of
missing questions as well as for those that axe
included. N

National and Local Perceplions of the
. Educational System

The studies reflect a difference between the percep-
tions of the nalionat government and of local govern-
ments of how schools ought 10 operate.™ Many
natioral vs. local perceplions can be considered as
rpaired opposiles. Some suggested paired-opposite
terms whichi"could be used jn helping to clarify these
pefceptional differences might be: ‘“‘ideal” versus
“‘practical” solutions, *‘long term'” versus *‘imme-.
diate™ goak, *‘dollar effectiveriess’™ versus ‘‘edyca-
tional effectiveness.”’ *‘academis discipline”’ versus
“student learning’ orientation, **individual student
righe’” versus “*needed social controls,” and **theo-
retical principles and soluwion®’ versus “*flesh and
blood realities.” Other paired opposites could be
selected to illusirale some of the perceptual differ-
ences at the two levels. Such differences are sources

of confusion, controversy, disruption, and hostility.

The large-scgle intervention of the federal govern-
ment in education is a refatively new development
and the regulations and controls which have accom-
panied the federal dollars have run headlong into cne
of the most cherished of national traditions, namely,

local control of the schools. Lqcal control has

historically been eulogized as a typically Am rican
innovation and one which insured that the schools
would be kept *“close 10 the people.” The recent
trend 1o reverse such a long established educational
doctrine could certainly be expected to generate
antagonism. .

The developers of the NSF-supported curriculum
projects in the' 1960s failed 10 give adequate con-
sideration to many of the historic traditions in
American education and 1o the social settings in
which public schools must operate. The constraints
related 1o budgets, teachers’ time, equipment, bored
and unmotivated students, communily pressures,
and other factors not seen as formidable obstacles to
implementing new programs.
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There was also a considerable bit of scapegoating at
the lime and schools of education were frequently
identified as the culprits responsible for all that was
wrong with American education. There is still some
evidence of the continued existence of the view in
some agencies and some legislature that colleges of
education cannot be trusted. This is evidenced by
providing support forinservice tiaming activities of
teachers in non-college and non-university related
centers, and by other similar actions which tend to
bypass teacher training institutions. It is interesting
to consider what the long-range qualitative implica-
tions of such developments may be. The main point,
however, is that the developers of the curriculum
projects tended to ignore the existing power strie-
ture. Tt was certamnly their intent to bypass colleges of
education and, to a lesser extent, stalte departments
of education in their efforts 1o reform the curricula
of the schools. The following excerpt suppons this

VIEW, a

The projects had, 1n a sense, circumvented schools of
educarton and gone directly to the elemeniary and
secondary schools i their disserunation efforts; asa
result, many methods professors had: not_had a
chance o becore familtar with the projecis and had,
in a sense, been mude somewhat ‘‘obsolescent’’ by
them: Further, the splittng up of the roles of
developer and educator, which had formerly been
combined m muny methods professors who were
both  textbovk writers and  methods teachers,
mereased the uneasiness of the methods professors.
Also the projects approuch was at odds with a com-
mon conception held by methods professors, of the
reacher as developer of his/her own curncula:
“methods teachers tend to want a kind of social
stucies that 15 net easily prepackaged.”” ™

Although the committees and-boards of directors
responwible for developing *he new programs were
sprinkled with a few practitioners, and even an occa-
sional - sceence _educator, policy control remained
firmly in the hands of academicians. By now it 15
clear that the Success of the reformers was only
modgratc. It 15 also obwiouws that not all of tae short-
comings of public education can be laid at the door-
stepnof the schools of education. The implication is
plao cvident that any future national effort should
he use of the existing power structure and seek
ogperative working relationships with all those who
ay be legitimately involved. Had this been done,
many mistakes might have been avoided and millions
of dollary of federal money expended far more effi-
ciently. Support for this position iy found wn the
following paragraph.
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Policy formulauon at the federal level (vpically has
ignored existing practices in the schools except as
rurroved in the disquietude of society. Informaton
was collected after-the-fact of policy decision to con-
Jirmt the actions taken. The amazing, significant con-
clusion tndicated by this study 15 that progress has
been made withour systematic information collection
about existing practices. Apparently, the societal/
political ethos is sensttive enough to the goals, aims,
and objectives of education 10 provide substantial
direction. Thus efficiency in promoting change is the
real problem to be Jaced. The implication is that not
oniy must appropriate kinds of information concern-
ing practice in the schouls be collected: sound appli-
cauan of this mformation must be made.™

The Problem of Values

The nation has moved away from the historic socio-
cultural melting-pot concept 1n which presumably ali
minotity groups would be eventually fully assimi-
lated to the concept of a pluralistic society where
cultural difierences are not only 1olerated but are to
be cherished and perpetuated. The emergence of cul-
tural pluralism as a national goal has cont.ibuted 10
the present anarchy in valyes. It seems to be tacitly
assumed that, of course, values vary from culture to
culture. What is frequently overlooked is that there
must be large areas of overlap of values held by
various minority cultures and the cultural main-
stream. Presumably such common values as respect
for the individual, personal integrity, and respon-
sibility and concern for others are characteristic of
many cultures. What these common areas are need to
be 1dentified. The differences, to the extent that they
are socially disruptive, should also be analyzed and
understood and  their implications for education
made clear.

A case is continudusly made for tolerance and tolera-
tion of other people’s values and actions, but even
tolerance should have its limits. As a society we are
certainly under no obligation to tolerate the values of
the criminal subculture, for example. There is too
much of a disposition to accept the notion that one
value 15 as good as another and that any individual
has a right to hold any values he desires. In spite of
the prevalence of such a view, neither education nor
society in general can tolerate such value anarchy.
Some of the reasons for concerg about values has
recently been summarized as follows:

Values are mmprtont becatise they give thirection and
consestency 1o hehavior. Man 15 ¢ social animal and
he lives i o soctal world and, therefore, hus Dehavior
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has social consequences. We are fundamenially and
wltimately concerned with the values which people
hold because of the tmpact of values on mdividual
and social behavior and social tnteraction. If ths be
triue then some values have more social utility than
others and indwvidual man cannot unilateratly deter-
mine for himself what values he will hold. A demo-
criatic society cannot long endyre value anarchy for
values are the social cement which makes productive
social infkrcourse a possibitity."

One of the results of the emergence of an emphasis
on cullural pluralism is teacher uncertainty with res-
pect 1o their appropriate role in the value orientation
of youth. There has been a tendency to shun respon-

. sibility in this area.”” Education has become much

more thoroughly secularized, more “*amoral,”’ and
allegedly “*more value free.”

Evidence of the impact of pluralism is apparent in the
following citations:

It is fairly clear why a higher fevel of constraint on
the teacher. as far as the expression of individual
values. may emerge in schools with a highly diverse
population: the teacher's values conflict with those
of at least some of the students.

One result of heterogeneily was that teachers felt less
influential in the guidance of children. As pressures
consiraining the teaching of values directly were
reduced [sic: increased?], the teacher’s perception of
his/her function seemed to diminish toward one of
relaying facis. At any rate, we often found that
physics and chemistry were perceived as cut-and-tried
collections of facis that could be adequately treated
by simply relating them, without emotional connota-
tions, without enthusiasm, without excilement, with-
oul creative insight.”

Tosthe extent that teachers perceived the teaching of
vaiues as their responsibility, they tended to restrict
their teaching to *‘safe’’ areas such as *‘study hard."”
‘‘be a good subordinate.’” **work carefully,” and
“be productive.’” The Case Study reports tended to
subsume the inculcating of such values under the
general ruoric of “*pupil socialization.”” Although
these are surely important, they ignorc more impor-
tant overarching values, It is not only what students
know and can do; it is also what thcy are disposed to
do with such knowledge and skiils and how thesc
learnings can be related to the larger individual and
social good.

TFhe question of values is a concern for ali of educa-
tion—not just science education. The questien of

values was implicit in many places in the case sivdies
but explicit in only a few. The question of values in
education s worthy of further study.

Some Action Imperatives

The contribution of science to the total Beneral
education of students needs immediate attention.
This is important for alt students. 1t is especially
criticat for those who +ill graduate from college and .
who will eventually assume leadership positions in
business, industry, and government but who will nol
pursue study in scientific fields. One of the constant
complaints of members of the scientific community js
that key executive and legislative leaders do not
understand their needs or the need for a continuing
commilment tg basic research. Whether better gen-
eral education’in science, which would explicate more
fully the nature of science and its contributions to
mankind, would accomplish the needed crientalion
for leaders in key positions who are not scientifically
oriented as well as meet the needs of noncollege-
trained citizens is perhaps uncertain. Nevertheless,
the general education problem seems unsatisfactorily
solved & the present time. If citizens are ever to fully
appreciate and understand the technological society
and its problems, a minimum background in the
sciences is essential. :

The *‘back-to-basics’® movement is an established
reality. What concerns many informed peopie s the
narrow consttuction placed on the concept of
**basic.’” The argument for science as “*basic'’ as well
as a component of general education should seem
irrefutable in the contemporary world.*

Counseling of students appears to be either inade-
quatc or ineffectivc or both. Sound counseling
shouid help to establish iong-range personal goals,
provide adequate career orientation, ¢nsure appro-
priate selection of courses and programs and help
students (0 establish wholesome relationships with
teachers and the schools. Counseling girls and
minorities not to take science and mathematics
courscs is particularly deplorable: Effective counsel-
ing should help to solve disciplinary, motivational,
and academic problems. It dpes not appear to have
been notably successful in these areas.

The problem of student motivation is critical. The
cducational and social conditions which contribute to
student apathy need to be identified and corrective
mcasures taken. Efforts should be taken {o determine
if therc is a physical basis for somc of the problems:
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fatigue, inadequate diets. inadequate sleep, drugs, or
other physwal factors.

Discipline is an increasingly serious probiem. Efforts
need to be taken to reestablish the authonty of the
school and s agents. School personnel should be
protected from frivolous legal actions. Harassment
and intimidation of teachers by students.. parents,
and overly zealous bureaucrats must be stopped.

There needs to be a reaffirmation of a eoncern for
quality “in education. The egalitarian philosophy
reflected in many educational practices has had the
unfortunate effect of encouraging regression toward
mediocrity in many parts of the school curriculum.
Efforts 10 reverse this regressive (rend are statting.
They should be encouraged and supported.

Professiona] eduecation of teachers needs to be reex-
amined and high qualty standards set for both
undergraduate education and for accreditation and
certification. Graduate study in any field requires
reasonable blocks of time and periods of more or less
continuous application. 1t requires excellent library
resources and extensive use of such materials. Inter-
actions over an extended period with peers deeply
immersed in common problems has iong been recog-
nized as an exceedingly important aspect of graduate
study. Appropriate courses in majot supporting dis-
ciplines should be included.

The kind of education many people believe to be
important 5 difficult to implement under present
conditions in most schools. This includes laboratory
activities on a systematic planned basis, other
manipulative activities, lecture demonstrations, field
work., and discovery, inquiry, or other inferential
teaching modes. In the past science teachers did more
of these things because they had more time and fre-
quently did a considerable portion of their prepara-
tion after school hours and on Saturday mornings.
New constraints now operate including union tules,
busing schedules, more adminisirative duties. larger
school districts with greater commuting time and
distancc for many teachers, and other factors.

A reasonable solution to the lack of teacher time isto
provide paraprofessional assistanis. Paraprofes-
siohals can perform such duties as setting up and tak-
ing down laboratory and demonstration equipment.
maintaining storerooms. checking inventories, order-
ing supplies, preparing reagents. making minor
repairs, maintaining eguipment. dispensing
storeroom supphes 1o siudents, and maintaining
aquaria. terraria. and animal cages. '
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Under the National Defense Education Act millions
of Jotlars were spent for laboratory equipment and
facilities. Judgmmg from the ewidence in the three
reports reviewed. a large part of this matenal s prob-
ably unused or inoperable. This is poor use of federal
funds and is probably parually a refiection of inade-
quate technical assistance for teachers.

Efforts to improve the educational enterprise shoul
utilize @ team approach. The curriculum projecis.Af
the 1960s tended to bypass important segmen:}drlhe
profession. All resources available should be'tapped
in large-scale efforts 1o improve curricula. When
federal efforts in ¢urriculum reform are initiated,
most satisfactory results are likely to be obtained
when state and local agencies, academicans, profes- ,
sional educators. and practitioners are involved! .
Total involvement should occur in the formative as
well as in the productive and dissemination stages
and it should be genuine participation at al] levels
including the establishment of policy.

Finally, and extremely important, efforts lo improve
the schools must start with consideration of the social
environment. Unless the realities of the many pres-
sures on the school administrators, teachers, and
students are understood, efforis to reform the cyr-
riculum or any other aspects of the educational ¢stab-
lishment are hkely to be aboruve

The ten action imperatives identified above are likely
10 remain empty statements unless solutions can be
devised whach will move from mere problem recogni-
tion to action programs. The three studies document
convincingly that there are serious problems in
American efementary and secondary education. Sci-
ence. broadiy defined 1o include the natural sciences,
mathematics, and social studies, encompasses a
major portion of the otal secondary school cur-
riculum and is heavily represented in the elementary
school curriculum. it is also apparent that many of
the implicauons for science, so defined, overlap into
all of education. Thus. it may be im practicai to try {0
extract science, breadly defined. from the larger
matrix and treat 1t separately. In many cases, il is
unrealistic L0 use the broad definition of science. The
laboratory matenals and maintenance problems jre
certamly of a different order in the natural sciences
than in either mathematics or social sciences. There
are certainly many other differences.

These complexities add geeatly to the difficulty in
wdenufymg meaningful courses of achion. The panel
wenses that we gre at a ¢rtical turning point an
American education. The confluence of important
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social. economic. and educational movements seems
evident. The cra of the great curriculum projects is
passing into history and the goals and purposes of
education seem once again to be called into guestion.
It is within the context of these observations that the
following recommendanions are made.,

Recommendations

Recommendation 1

Members of the panel agree 1hat a commission of the
highest quality with nationally recogmzed and
respected leadership should be established to reex-
amine in depth the goals and purposes of American
elementary and secondary education, and 1o issue a
major new statement to establish a framework for
education, and to provide a rationale and jusufica-
tion for new directions. It 1s the conviction of the
panel that education in the sciences should be a
major componem of all three areas—general, college
preparatory, and vocauonal—and that naticnal
attention needs to be directed 1o the serious problems
in science as well as all of education.

The ‘Committee of Ten' *' was able to redirect
education through its efforts over 85 years ago and
major statements on general education emanated
from Harvard® and the Educational Policies Com-
mission of the NEA""*" in various publications of
over 30 years ago. But atiention to general education
and to the broad aims and purposes of education has
tended to be subdued in recent decades. Study and a
definitive statement of the relationship among
general, college preparatory, and vecational educa-
tional goals are urgently needed. The social and
political context for education and the needs of the
citizenry are now so substanially changed that
former statements are no longer suitable to the new
circumstances.

The proposed commussivn should be free of bureay-
cratic and institutional constraints and provided with
support staff and time to conduct their study. It
would be desirable for the commission to be created
by presidential appointmen: and preferably funded
from ndngcwernmemal agencics.

Recommtendation 2

The panel recogmzes that there are many more
limuted problem areas unsuited to detailed explora-
tion and attention by a commission charged with
broad and sweeping responsibilities for examining
the cducational estabtishment of the nation. Some
areas will require persisient research efforts over tinfe
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by highly qualified specialists or teams of specialists.
The par.el suggests the following as examples of areas
which it perceives to be in need of major research
efforts:

“The student’’ is seen as a rich source for
investigation. The portrait of many students
which emerges from the studies is not a very
flattering one. Such terms as bored, apathetic,
lazy. unmotivated, and uninterested are applied
frequently to students. Research on niotivation;
counseling effectiveness; 12arning; impast of
social factors including peer pressures, home
life, community distractions. and school activi-
ties; and attitude formation and change seems
badly needed and its results need to be applied.
Little is known about the impact of the cur-
riculum on the individual student. This is an
area where study is urgently needed. Continued
support for such efforts is recommended.

Efforts are needed .to protect students against
the misassignment of teachers. This is 2 serious
problem and one which is likely to grow worse
“because of the prevalence of reductions in staff
in many school systems. At the very least, the
general public, the state departments of educa-
tion. and various accrediting and regulating
bodies should be urged to give their attention to
the problem and to do all they can to mitigate
its effect. More reliable data on the extent of
the problem is needed.

Inservice education of teachers continues (o be
a problem area. While there is general agree-
ment that teacher renewal and updating is a
necessity, the manner in which it ;s to be accom-
plished is far from settled. Mechanisms-need to
be devised to monitor the quality of inservice
education. Graduate schools and accrediting
agencies need to reaffirm their concerns for
quality. Research is needed on all aspects of
teacher inservice education programs but
especially on the aspects relating to quality.

It is recommended that support be sought for
programs and studies to determine what the
contribution of paraprofessionals might be
with special reference 0 increased teaching
effectiveness and increased student learnings as
indicated by their performance.

Extensive investigation of the function and role
of values in the education of youth is recom-
mended. This is an issue that should also be a
concern of the commission (Recommenda-
tion 1}.
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The State of School Science.

A Review of the Teaching of
Mathematics, Science, and

Social Studies in American Schools,

and Recommendations for Improvements

Panel on School Science
Commission on Human Resousrces

Summary

During the 19505 and 1960s a national effort to
improve precollege education resulied in the develop-
ment of new courses and teaching materials for
instruction in elementary and secondary school
mathematics, science, and social studies. and resulted
also in the offering of a large number of institutes to
increase the knowledge of school teachers and to help
them learn to use the new courses and materials
effectively.

The 19705 brought a great reduction in the number of
institutes for teachers and a substantial decline in
usage of the gew courses and materials. The National
Science Fonndation. which has played a leading role
in the whele effort toward'improvemem. sought 10
deterrmne the current status of teaching and learning
in elementary and secondary schools, and to reassess
its own responsibility for precollege education. To
that end. NSF commissioned three national studies
of the status of precollege education, and then asked
eight naticnal organizations to review those three
studies’ and to state current needs as they saw them.
This paper is one of the eight responses 1o that
request,

Survey data. firsthand observation. and other evi-
dence from the three studies commissioned by NSF
described a 1roubled American schoel system.
Declining enrollments. financial stringency. the
unsatisfactory performance of many pupils and
graduates, pressure for greater accountability.
disagreemenis over educational policy—these and
other forces have affected the teaching of science and
mathematics as they have nearly every aspect of the
nation’s schools.

National Academy of Sciences,
National Research Council

Nevertheless, there are good students, eager to learn.
Good teaching is to be found. Many teachers wish 1o
improve their knowledge and skills and to have better
texts and teaching materials. The first three sections
of this paper describe the conditions ynder which
these teachers work, the variability, the trends. and
the problems as reported in the three NSF studiesand
as indicated by other reposts and evidence.

Drawing upon the findings of the three NSF studies
and other informaticn. the Panel on School Science-
of the National Research Council’s.Commission on
Human Resources considered the current needs for
improving education in scierice and mathematics and
offers the following recommendations:

. We recommend the establishraent of a number of
Science and Mathematics Teaching Resource
Centers, each to serve a large school system or a
group of neighboring smaller systems. Each
Teaching Resource Center would offer some or all of
the following services:

Inservice training programs related to the
science and mathematics courses being taught
or 1o be introduced in the schocl systems
involved.

Construction, maintenance, repair, and distri-
bution of kits of materials required to teach
those courses.

Expert advice 1o teachers to help them learn to
use new science and mathematics instructional
materials and techniques, and 1o help them with
their individua! teaching problems.

2. We recommend increased support for the NSF
program of funding the design. experimental testing,
and revision of new courses in science and mathemat-
ics and their associated teaching and learning
materials,

3. We recommend support of an NSF program of
institutes for teachers, both to increase their knowl

This was pubhshed 2« a report of the Commission on Human Resources of the Nattonal Research Council
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edge of subject matter and 10 improse their skill in
teaching the new Jourses that will be developed in the
future, whether the development of those courses 1v
funded by public or by private solrces.

4. We recommend the deselopment of additonal
seience and technology cenf®s of the kind that now
exist 10 a number of cities, Furthermore, we recom-
snend the strengthening of cooperative arrangements
between these centers and nearby school systems to
increase the extem 10 which the centers provide
planned supplementaticn of the programs of the
associated schools, and to increase theis general value
to Children and adults who wish to learn more about
wience,

5. Inorder to gine women and members o racial of
ethnic minority groups greater opportunity (o
pecome interested in and (0 prepare [or careers in
scientific and techmcal occupations, we recommend
that scientists and engineers work with their local
schooi systems 10 provide special lectures and classes;
tours of local scientific, engineering, anid technical
Facilitres; opr rtunities 10 meet with approgninte role
modelsi and other experiences intended to increase
their motivation and 1o overcome the'r disadvantages
in securing the education newessary for scientific ard
tzchmical careers. In additron, we recommend that
efforts be made 1o identify gilted but economucally
disadvamaged students early in their schooling, vo as
to ensure that they will be afforded adequate oppor-
tumties to prepare themselves for admassion Lo scien-
tific and technol~gical programs in college.

6. We rccommend vigorous eftorts at local levels (o
combat the overemphaws curfently given 10 scores on
standardized 1¢ests of achievement in comparing the
rrriormance of schools, clawses, and individual
pupils. Because the tests most generally used for
these purposes give emphasis 10 the more ¢lementary
and routine abilities necessary to meet “minmimum
competeney’ requirements. they condituie only a
part ol the basis npon which schools and pupils
should be judged. In addiion, 10 order to make
available more devicable tests with which teachers can
apprane the pertormance of their pupil ., we recom-
mend the creation, tor cach major subject. of a large
bank of tevt items, of varied (ypes, and vovening a
wide range of skalls and knowledge of he field. Thewe
test banks should be openly avallable 1o any tewcher.
school admnistrator, parent, child, or aayone else
who i intereded. Open avadability of the emire bank
o} (et uems should improve the quality of 1est steme
and will ginve teachers latitude 1n selecting the 1est
quedtions that mateh ther educanional objectines

Finally, we recommend that sciennists take the lead in
evaluaung these and other recommendations tor the
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improvement of science education at the precollege
level, and 1n developing the speafic programs and
activities necessary to implement (he recommenda-
uons that seem mast promising. Scientists will have
w accept responsibility for leading the whole etfort,
for it 15 ne: likély that amyone clse will.

Introd-iction

Beginming in the 1950, several groups of scientists
and mathematicians et oul (o achieve major
improvements in the leaching of science and
mathematics in the nation’s schools, Congress
responded quickly and generously by providing
financial support for the National Science Founda-
uon's Course Coment Improvement Program, and
for hundreds of institutes to enhance the knowledge
and teaching effectiveness of thousands of teachers.

These cooperative efforts produced a rich variety of
cereiully prepated and wetl proven materials for
teaching science' at all ages from kindergarten
through grade 12, All over the country some teachers,
particularly at the high schoot level, are making good
use of at least parts of these materials and some of
the innovations have been imitated in texts prepared
under mose (raditional arrangements. Some (eachers
are helping their students learn how (0 ask questions
and search for answers instead of simply relying on
what the textbook says. And many teachers are better
trained than they would have been without the bene-
lit of attendance at a National Sctence Foundation
nstitute for teachers. En short, the teaching of
science in grades K-12 1< on a higher plane than it was
when the Course Content [mprovement Program
started,

Yet there hii, also been considerabie slippage. Many
of 1 ¢ innovative teaching programs are being used
besy v dely than they were. Some of their ideas and
techmques have been watered down as they have
been transplanted tnto new setungs and adapted by
new authors,

Science 1s not alone in having difficulties: th- whole
educational system is an trouble. The inabuity of
many students to read and write as wail as expecied s
a frequent complaint at alt school levels from the
middle grades to college. Criticisms of the wchools
and of some educational innevations have induced a
defemsive reaction that encourages a **back to the
basicy’™ emphasis on the three R's and allots cor-
respondingly less attention to seipee. Tax sevoll,

Unlews ghe context or wording indicates @ odarrower medaning,
seience tvoused 0 b ohapter, as 1t s mans repofts af the
Nadtionad Sactne Fontdation, 1o o bude mabematios, 1he piuural
wovings, and the sovrat s
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Night of some students to the suburbs or to private
schools, and declining enrollments have restricted the
funds that might have been used to overcome some
of these difficulties.

Aware of these troubles and aware also of the dechn-
ing usage of the innovative teaching programs that
had been developed under its auspices, the Nationa!
Science Foundation commissioned three studies of
the status of teaching of mathematics and the natural
and social sciences in American schools. The
Research Triangle Institute of North Carolina con-
ducted a national survey of school administrators
and teachers. The Ohic State Umiversity, with help
from the Social Scivnce Education Consortium of
Bouider, Colorado, searched and summarized the
litesature on the teaching of mathematics, the natural
sciences, and the social sciences. The University of
linos carried out case studies of 1] selected and
widely distributed high schools and the lower s, 100ls
from which each drew its students. All three of these
studies were expected to result in status reports; their
authors were not invited to make suggestions for
improvement or change.

Followinyg receir: of these three studies, the National
Science Foundation invited the National Academy of
Sciences '‘to submit a proposal outlining an
approach to summarizing relevant findings (of the
three studies) and developing needs statements from
the point of view of the membership."” Sim ‘ltane-
ously, similar requests were addressed to seven other
organizations that were expected to view the status of
the teaching of science and mathematics from the
points of view of their constituencies,

Sudged on the basis of the Panel members’ other
knowledge about American schools, these reports
provide a clear and representative picture of the cur-
rent status of precollege education in science and
mathematics.

The statistical survey conducted by the Research
Triangle Institute yielded useful information from a
representative sampie of teacher, principals, and
curriculum supetvisors. The Panel found the infor-
mation regarding course offerings, enroliments, and
current usage of federally funded curriculum
materials to be the most valuable. It is unfortunate.
however, that this survey did not provide statistical
information that was more relevant to some of the
serions questions raised by the NSF case studies,

The literature reviews seemed to be an adequate and
fair review of much of the existing literature concern-
ing educational practices and needs in science, math-
ematics. and social studies. For the Panel's purposcs,
howcver, these literaturc reviews were less useful
than the other two studies.
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The NSF case studies, like all such studies, concen-
trated on an in-depth analysis of some particular
school settings. There is no way of telling how repre-
sentative the selected eleven school districts, but the
case sindy approach did atlow the investigators to
present detailed descriptions of a series of specific
problems that are certainly not yncommon in many
other American schools. ’

The three stydies will be referred to so often in this
chapter that they need a standard form of refetence,
When all three are meant, they will be called *‘the
three NSF studies.”™ The national survey conducted
by the Research Triangle Institute will be called “‘the
NSF statistical survey' and wiil be cited as (Weiss,
1978). The literature search was in thiree velumes.
When referred to separately, they will be identified
and cited as follows: “'the science education literature
review" (Helgeson, Blosser, and Howe, 1977); ' The
mathematics eduration literature review'' (Suydam
and Osborne, 1977); and *the social science educa-
tion literature review" {Wiley and Race, 1977). When
all three volumes are meant, the collective reference
will be to the “'NSF literature review.'' The case
studies and their analyses will be referred to as '‘the
NSF case studies’* and will be cited as (Stake and
Easley, 1978),

Responsibility for reviewing these three studies and
preparing this report was assigned to the National
Research Council’s Commissicn on Human Re-
sources. which appointed an ad hoc Panel on School
Science for the purpose. Members of the panel were:

Leallyn B. Clopp. Department of Chemistry,
Brown University

Johns W. Hopkins, 1ll, Department
Biology, Washington University.

of

*Grace M. Hopper. Captain. United States
Navy

*Gordon Miflar, Vice President Engineenng,
Deere and Co.

John A. Moore, Department of Biology. Uni-
versity of California. Riverside

David Page, Departments of Education and
Mathematics. University of Hhnois, Chicago
Ciccle, Chicago

James Porkins, Department of Chemistry,
Jackson State University, Jackson, Mississippi

*C aptain I-iuprrcr and Dr Mbltar did por anlend enher meeting of
the Panel Dr Cohin Hudwon of Deere and Company avended
bolh meetngs as an obwerscr and wade valuable wupgeshons
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Gerard Piel. Publisher. Scienn\fic American

Sylvia D. Roberts, The Spence School, New
York City

David Z. Rabinson, Carnegie Corporation of
New York

Johr. G. Truxal, College of Engineering and
Applied Science, State University of New York
at Stony Brook

Dael Wolfle (Chairman), Graduate School of
Public Affairs, University of Washington

Jerrold R. Zacharias, Education Devclopment
Center, Newlon, Massachusetts

Douglas Lapp, Science Specialist for the Fair-
fax County (Virginia) Schoo] System, served as
consultant to the Panel.

The first three sections following this introduction
were written by Dr. Douglas Lapp. They review the
three NSF studies and on a number of points com-
pare the findings of those sindies with information
from other sources. These sections analyze the data
and observations provided by the three NSF studies
to answer the following questions: {}) What emphasis
do science, n.athematics. and social studies receive in
the curricufum of the elementary schools? (2) What
constitutes the curriculum in science, mathematics,
and social studies in the nation'’s secondary schools?
(3) What factors currently appear to be adversely
affecting the quality of precollege instruction in
science, mathematics, and social studies?

The remainder of the renort is the work of the Panel
members. Its recommendations are based upon the
findings of the three studies, other reporis reviewed
by the Panel, and thc collective experience of the
Panel members.

The Elementary School Curriculum

ARocation of Instructional Time

The NSF statistical survey indicates that 25 percent
of the siates and 40 percent of the school districts in
the nation set guidelines for the minimum amount of
time to be spent on each subject in the elementary
grades. In districts that have such guidelines, for
grades one through three, the average recommended
minimum times are 30 minutes per day each for
science and social studies. In grades four through six
a minimum of 30 to 40 minutes of daily instruction is
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recommended for each of these subjects (Weiss,
1978, p. 22},

The elementary 1eachers surveyed indicated that they
"ypically’” spent about 20 minutes each day on sci-
ence and 20 minutes on social studies in grades K-3,
as compared to 40 minutes on mathematics and 95
minutes on reading. In grades 4-6, upper elementary
level teachers estimated that they usually spent about
Y0 minutes each day on science, 35 minutes on social
studies. 50 minutes on mathematics, and 65 minutes
on reading {Weiss, 1978, p. 51).

The above figutes for elementary science do not dif-
fer radically from previous estimates: summarizing
data from several independent surveys, Helgeson ef
al. concluded that about 60 minutes per week were
devoled 10 science in grade 1, increasing1o 1100 140
minutes per week in the upper grades (1977, p. 32),
For mathematics. the surveys summarized by
Suydam and Osborne (1977, pp. 52-53) indicated that
approximately 20 percent of the six-hour elementary
school day has generally been allocated to mathematics
instruction, a considerably larger amount of time
than that reported by Weiss.

In the NSF case studies. Stake and Easley indicate
that the teaching of science had a very low priority in
most of the elementary schools visited.

Mos: schools we siudied had some written policy
about what and how elementary sclence should be
taught, but what actually was taught was left largely
10 individual teachers. By and large, the elementary
teachers did not feel confident about 1helr knowledge
of science, especially about their understanding of
science concepis. Even those few who did like sclence
and felt confident in their understanding of at least
certain aspects of it often felt that they did not have
the time ror material resources to a: ' ¢ivp what they
thought would be a meaningful program. As a con-
sequence, science had been deemphasiled at the
elementary school level, with some teachers ignoring
it completely,

When and where science was formally taught, the
wmstrucnonal material was usually taken directly from
a textbook series. The method of presentation was:
assign—recite—tesi—discuss. The extent to which
the emphasis on reading and textbooks pervaded the
elementary science program s {Hlustrated by an
episode observed in an elementary life science class
where the teacher opened a recitation period with the
questionr: How do we learn? A chorus of studenits
replied: **We learn by readmneg. . "'
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Other than the fairly common practice of learning
science by reading from a texibook series, the selec-
tion of what was to be read and the actual time spent
on reading scence varied greatly from teacher (o
feacher. In most of our school svstems. no district-
wide elemenfarv science program was identified
(Stake and Easley, 1978, pp. 13:5-13:6).

Sacial studies instruction also took a back seat to
instruction in the **basic skills” of reading and
* computation in the elementary schools studied:

As a confent area. social siudies was found to be
sithordinate to reading and mothematics in the ele-
mentary curriculum. At each of the sites there was
some kind of social studies curriculum, but teachers
and principals readily admitted that instruction in
this area was of much lower priority than reading or
math. It had abou! the soxte priority gs instruction in
science. Social studies lessons were seen to be given
more time than science by most K-6 teachers, perhaps
. because they were more knowledgeable gbout social
Studies than science (Stake gand Easley. 1978, p. 13:28],

Use of Federally-Funded Curriculum Materials
Irr Ekkmentaty Schools

Local school district personnel responding to the
NSF statistical survey indicated that 31 percent of the
districts claimed they were using one or more of the
fgderally-runded elementary science curriculum
materials. In social studies. the figure was 25 percent,

while only'8 percent of the districts indicated use of
L)

R ——

any federally funded mathematics materials. These
data are compared with usage prior to 1976 in
Table 2-1.

Table 2-1. Percent of School Districts
Using One or More of the Federally-Funded
Elementary School Curriculum Materials
In Each Subject

Prior to
Subject 19761977 _l??l?- IO?_T_
Science . ......-. 3 26
Mathematics . ... 8 37
500in Studies - .. 25 24

Source Werss, 1978, p. 79,

TFeachers were also asked to indicate which federally
funded curriculum materials they had actually used
in the classroom.. The most commonly used federally
funded curriculum materials in each discipline are
shown in Table 2-2, with the corresponding percent-
ages of districts and teachers who indicared use. The
reader will note that there is ofien considerable dis-
agreement between the usage (igures reported by
school district personnel and the information sup-
plied by teachers. Weiss suggests that the data
obtained from teachers are likely 0 be more accu-
rate, since the respondents for school districts may
nol have been fully cognizant of the programs
actually used in the schools and because not all
schools in a given school district use the same pro-
grams (1978, p. 82). .

Table 2-2. Use of Selected Federally-Funded Curriculum Materials It Elementafy Schools
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It should also be noted that the usage figuses in Table
2.2 cannot be used to calcutate meaningful subtotals
for science, mathematics,“and social studies. since
school districts and teachers commonly use materials
from more than one federally funded project in a
given category. Furthermore, only the most com-
monly used federally funded curriculum ‘materials

" are listed in Table 2-2.

Table 2-3 tabulates the percent of teachers who were
using at least one of the federally funded curriculum
materials during 1976-1977. by subject and- grade
range. )

Table 2-3. Percent of Elementaty School Teachers
Usiag One or More of the Federally Funded
Curriculum Materials in Each Subject

(1976-77)
Science Maihematics  Social Stucies
K3, 20 8 11
46........ 27 10 12

Soutve  Wenw, 1978, p 83

The 1976-77 usage fig'prcs shown in Tables 2-1
2-2, and 2-3 are lowest in mathematics. The use of
a fedcrally funded cleméntary mathematics program
was reported by only 8 percent of the school districts
and by less than 10 percent of the teachers. However,
these figutes may be soer;:ewhat misleading since the
intcntion of many of the.devclopers was o have their
“innovations” incorp(!;raled into commerically
developed textbooks and this has occurred 1o a

limited extent.

Although the NSF statistiLil survcy identifies the most |

commonly used mathcmatics textbooks, no atlempt
was mdde 1o analyze Lheir content, However, the
Educalional Products Entermation Exchange {EP{E)
institute did make such an analysis in the National
Survey and Assessment of Instructional Materials
{NSAIM). which was complewed in 1976. This EPIE
Report (1977a, p. 22} indicated that the ten most-
used materials in mathematics (K-12) were clearly

‘traditional programs, quile similar to each other n

ius:ructional design. They were also traditional in the
way in which they were developed. Of the ten most-
used riaterials, six werc markeied by the same
publicher. Among the 32 most popular mathematics
matienals listed in the EPIE Repori, only one was the
result of nontraditional development; this develop-
ment was federally funded. This mathematics
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material ranked 24th, a0d was citcd by only 2.4 pes-
cent of the EPIE survey's respondents. The EPIE
evaluators came to the following conclusions:

Of the reraining 31 materials in the first group, at
best two cor'd be considered 10 have even a modicum
of an R&D base. This is not 1o sav that R&D-based
waterials are necessarily the “best” or the “'righi'’
malterials for ever, classroont, but i is to say thai
thev are more likely to perform as promised when
used as directed with an appropriate student popula-
fion. By R&D-based materials, we refer to materials
built upon an empirical daia base, as opposed o ¢on-
ventianal wisdom, and developed -through con-
tinwous feedback loops that insure that once
obtained data hold steady over ume. A traditionally
developed material uses little more than ‘‘conven-
tional wisdom,”' that is, usually the manuscript is
wriiten by g publishing company's editor, who often
is a former teacher, and it receives as "input " criticaf
readings by those who are listed as authors and sug-
gestions from sales representatives and production
staf; members (EPIE [nsttwte, 1977a, p. 22).

In the case of social studies, although the EPIE
survey concluded that most of the ten most-used
social studies materials were fairly alike, therz were
some innovative materials in the group (EPIE Insti-
tute, 1977a, p. 23). The NSF statistical survey also
revealed that some federally funded social studies
materials were among those that were most com-
monly used in ihe elementary grades (Weiss, 1978,
p. B-46).

The NSF sratistical survey's estimates of teacher
usage of the three NSF-funded elementary science
programs are lower than those which have appeared
in earlier studies. Using data from state reports
through 1975, Helguson ef al. (19.7, p. 18) estimated -
that Science Curriculum Improvement Study (SCIS)
m; (erials were being used in schools in which 17 per-
cent of the K-6 students in the nation were enrolled;
Elementary Science Study (ESS)materials were in use
in schools which contained 12 percent of the

.students; for the Science, A Process Approach

(SAPA) program the figure was 20 percent. The
discrépancy between these estimates and the NSF
statistical swsvey data is probably due io the
phenomenon mentioned earlier, that state and
district supcrvisors often do not know which
materials are actually being used in teachers’ class-
rooms. Also, even .1ough a few teachers in a given
school may be teaching one of the new elementary
science progran,s, this does not guarantee that all sti.-
dents are receiv ng such instruction.
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During the 1970s several publishers praduced “'hy-
brid’" elementary science texts which incorporated
some of the emphases of the three NSF-funded ele-
mentary science programs {Haustnan, 1976). The
authors of the NSF science education literature
review commented on the impact of these materialy:

(hybridj materials 1s different from the textbooks of
the 1950°s. Curriculum guides and teacher guides
produced by states and local school districts since
1972 are closer in emphasis 1o the NSF projects and
recent ‘‘hybrid”’ materials than to the textbooks of
the 1950°s (Helgeson et al., 1977, p. 18).

Tt is evident that the conten j:nﬁaﬂiwtfes of these

However, the NSF siatistical survey’s dala on tent-
book usage suggest that the second genetation
*hybrid™* materials have not capt. red a significant
fraction of the elementary science textbook market
{Weiss. 1978 p. B.44). The four most commonly
used elementary science tewts listed in the NSF
statistical survey utilize for the most part a didactic
approach 1o science, in which most of the learner’s
time is spent reading and listening (EPIE Institute.
1977b).

The Curriculum in Secondary Schools

Science, Mathematics, and Social Studies
Reguirements

Most school qg-slcms questioned in the NSF statistical
survey have established standards as to the munimpm
amounts of grade 9-12 instruction in science, mathe-
matigs. and sovial studies required for high school
graduanon. These requirements are summarized in
Table 2-4,

Table 2-4. Percent of School Districts Requiring
Minimum Amounts of Grade 9-12 Instruction
in Each Subject

Lew Than MoreThan
t¥ear PYear 1 Year L nknown
Science.. . ... . 2 54 1N 11

Mathematics . . . . .

4 47 33 16
Social Studies‘?.“ '/

2 5 74 20
Sourie' Wers.. 1978, p 25

In general, graduation requirements are signilicantly
greater in social studies than in science or mathema-

tics; approximately three-fourthy of the districts
reported that they require }mrc than one year of
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social studies, compared (0 onc-third of the districts
in both science and mathematics. (Note that 20 per-
cemt of the districts surveved did not answer this
question for soctal studies. while 16 percent omitted
the answer for mathematics and 11 percem for
saence, possibly because they have no requirements
in_the subject.) After reviewing state social studics

requirements, Wiley and Race (1977, p. 34} deter-
mined that two or three years of social studies are
usually required at the seaior high schoot tevel.

Most districts {86 percent) require one or more spe-
‘cific‘ courses in soctal studies: the courses most com-
monly required are United Siates history. American
government. and world history. Less than half of the
districts require specific courses in math or science.
When specified. such science course requirements
typically include general science. biology, or physical
“science;  specific math course requirements are
ypically general mathemiaties or elementary algebra
(Weiss, 1978, p. 26).

Course Offerings (Grades 7-12)

In the NSF staustical survey, the most commonly
taught science. mathematics. and <ocial studies
courses in grades 7.9 and 10-12 were ascertained
from teacher questionnaire daia. The results are
shown in Table 2-5.-

At the junior high school level (grades 7-9), 1t will be

-noted that four courses (general science, earth sci-
ence. life science. and physical scieace} account
for 86 percent of the science classes. General
mathematics and algebra together account for 87 per-
cent of the mathematics classes. and American
histoty and "“social studies’’ account for 52 percent
of the social studies classes.

For grades 10-12, biology. chemistry, and physics
together account for 74 percent of the seience classes?
algebra and geometry together represent more than
two-thirds of all 10-12 mathematics classes. In the
case of social studies, numerous clective courses
together account for as many classes as American
history and world history. which together account
for 37 percent of the 10-12 social studies classes.

Daa collected by the NSF statistical survey do not
lend themselves to caleulations of the percentage of
high school siudents who 1ake a specific course prior
1 graduation. However, a smaller scale survey. con-
ducted as a part of the NSF case studies, did collect
some pertinent data. In this survey. 36! high school
seniars were ashed to indicate the scrence, mathes
matics. and social studies courses they had taken
prior to their senjor ¥ear in grades 9, 10, and 11,
The results are tabulated in Table 2-6.
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Table 2-5. Most Commonly Offered Sclence, Mathematics, and Social Studies Courses

Grades 79 Grades 10-12
Course % of Clusses Course "y of Classes
Z " Science
GeneralScience ............... ) . Biology.................... . 40
AR CEarfhSéence” . . ... T 28 Chemistry .........oovnvvvnnnnns 19
LifeScience .................. 16 Physics ..........oivvat, 15
Physical Science............... 15 Advanced Biology (2nd vear) ... ... 5
Biology ...................... 6 OtherCourses . .....cooovvven... 21
OtherCourses ................ 8
Mathematics
General Mathematics .... ..... 64 Algebra........................ 38
Algebra...................... 23 Geometry ..............cvvvvnsn k1]
Remedial Mathematics .. ....... 4 Advanced Mathematics
OtherCourses .. .............. 9 andCalculus.................. 7
Consumer/Business ............. &
Mathematics
General Mathematics ............ 5
OtherCourses ............ ..... 14
Social Studies
American History ............. M American History ............... 27
SocialStudies .. ............. . 8 WorldHistory .................. 10
StateHistory _................ 7 Psychology ..................... 7
Civies ........... fere e 6 American Culture/ .............. 7
World Geography ............. ) Contemporary Issues
OtherCourses ................ 29 United States Government ........ 6
) . Economics ..................... 5
OtherCourses .................. a3

Source: Weiss. 1978, pp 63.64

Table 2-6. Percentage* of Grade 12 Swdents Who Had Completed Specific Courses in Grades 9-11

Course 72 of Seniors Course % of Seniors
GeneralScience . ................ 62 Advanced Algebra............... k}.}
Biology .........ccoovv vrniinn 87 Calculus ....................... 2
Chemistry............covvvnnnns 46 American History _.............. 94
Ecology .........covvvvvnoen.n. 10 American Government ........... 1
BasicMath ..................... 46 Psychology .. . ................ 14
Algebra.. ................o. - 88 Sociology ........... ......... 12
Geometry ...... et 74 CECONOMICS ... vvviii e 23

*Unweighted percentages

Source: Stake and Easley. 1978, p. 18:26.

8 98




1t is curious that earth science was not included in the
questionnaire given students; the topic of earth
science courses seemed 10 have been generally
neglected in the NSF case studies, even though carth
science courses represent 25 percent of the scienve
classes taught in grades 7-9 (Weiss, 1978, p. 63).

__Physics is not included in Table 2-6 because it is usu-

ally taken in grade 12, making the survey results for
this subject not very useful. For the same réason, it is
likely that the percentages listed in Table 2-6 for most
upper-level courses (including chemistry and val-
culus) would be higher if a survey had been taken at
the end of the senior year so that good estimates
could have been made for all courses taken through
grade 12. It is unfortunate that neither this NSF case
studies survey nor the larger NSF statistical survey
provided such estimates.

Taken at face value, the data in Table 2-5 indicate
that approximately 90 percent of high school stu-
dents take biology, algebra, and American history in
grades 9-1I; three-fourths of the students take
geometry, about two-thirds take general science, and
approximately one-half take chemistry. These
percentages are all somewhat reliable, They are not in
good agreement with what one would intimate from
Table 2-7, and the students polled were not a
nationally representative sample. Nevertheiess,
utiless course enrollnient patterns change radically, it
would appear ihat these six courses represent the
most appropriate targets for future high school cur-
riculum development efforts aimed at improving
general public literacy in science, mathematics and
social studies.

Course Encollment Trends

\ Science. The NSF case studies and the assoctated sur-

\:e\y of science curriculum supervisors both suggested

S S,

[
o

that a decline in science enrollments might be occur-
ring in secondary schools. ln particular, the NSF case
studies observers noted declining enrollments in
chemistry and physivs. Reasons given by school
system personnel for this apparent decline included
reduced graduation requirements. more competition
from other elective courses, the fact that these sub-
jects could be picked up in junior college. if needed,
and the perception of high school students that the
content of physics and chemistry is not *‘relevant™
{Stake and Easley, 1978, p. 13:4).

The Condwion of Education, 1978 reports that in
1976 the size of the 14- 1o 17-year-old population in
the nation began to decrease (MNational Center for
Educational Statistics, 1978, p. 5), following a large
increase in the size of this age group during the
previous two decades. The peak in the growth of the
student population in grades 7, 8, 9 occurred in
1972-73. The authors of the NSF science education
literature review assert that the subsequent decline in
total enrollment has affected the number of junior
high school students taking science, but that the
percentage has remained about constant since 1973
(Helgeson e: al., 1977, p. 24).

Summarizing both national statistics and state data,
the same authors note that general science was the
science course most commonly taken by students in
grades 7, 8, and 9 in the 1950s. Since then, there has
been a decline in general science enrollments as that
course has been increasingly replaced by life science, -
physical science, and earth science in grades 7, 8,
and 9. There has been an especially sharp rise in earth
science enrollments, and a resulting shortage of
qualified earth science teachers in many states
{Helgeson g7 al., 1977, p. ).

Table 2-7. Total Enrollment in Grades 7-12

1961 1973 Percent Increase

11,700,000 18,500,000 59%
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Table 2-7.

(continued}

Number of Public Schoot Students in Grades %12 ~
Enrolled in Specific Science Courses in Selected Years

e COUTSE el - 1961 1973 Percent Change
Géneral Science ... ..ot i, 1,826,087 1,096,020 - 40%
Biology ..ot 1,776,306 2,868,352 +61%
PhYSIOIOBY + o' vt eeeeenenineens, 65,953 109,588 + 66%
Earth Science ..ot i iiinainnn 76,564 558,654 + 630%
Chemistry .......cooiiiiiiiininns. 744,820 1,028,591 +38%
a3 o S 402,317 583,105 +45%

Source: National Center fol Educanon Staustics. 1976, p 8 and Helgeson eral , 1977, p 27

In the 1960s. courses in physical science began to be
offered ar the eighth, ninth, and tenth grade levels
for students who did not take chemistry or physics,
or as preparation for these courses. About half of the
schools were offering these general physical science
courses in the 1960s, but since 1970 the percentage of
students enrolling in them has declined {Helgeson
er af, 1977, p. 29).

Course cnrollment statistics collected by the National
Center for Educational Statistics (NCES} 1972-73
survey indicate that the percentage of high school
students (grades 9-12) rcgistered in any science coursc
increased from 48 percent in 1949 (o 66 percent in
1960-61, and increased slightly further to 67.2 per-
cent in 1972-73 (Ostendorf and Hern, 1976, p. 14},
State data reviewed by Helgeson ef af, (1977, p. 26}
indicate a small reduction in the percentagc of high
school students taking science courses during the
period 1974 to 1976.

The numbers of students enrolled in selecied science
courses according to the NCES surveys are listed in
Table 2-7. Biology, usually taken in grade 10, is the
last science course taken by about half of the stu-
dents. The NSF science education litcrature review
indicates that in most states over 80 percent of the
students enroll in a biology course sometime during
their high school program {(Helgeson et af. 1977,
p. 26},

Hclgeson et af, without citing a sourcc of data, state
that chemistry enrollrognts showed a small per-
centage of enrollment gain in the (960s and early
19705, but thal sincc 1971 the pereentage of students
enrollcd in chemistry appears to have dcclined
slightly. {n addition. their rcport statcs ihal
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the percentage of enrollments in physics increased
slightty in the 1960s and early 1970s, and has
decreased since 1971-1972 {1977, p. 28).

However, the percent change calculat.ons shown in
Table 2-7 indicate that although enrollments in high
school chemistry and physics courses did increase,
they did not keep pace with the larger increase in the
total secondary school student popularion during the
period 1961 to 1972.

Percentage enrollments in advanced science courses
(second-vear biology. chemistry. and physics) and
science electives such as physiology, anatomy,
zoology, botany. oceanography. and ecology have
increased during the last five years. Such science elec-
tive§ seem to be absorbing significant numbers
of students who opt not to take chemistry and/or
physics. Advanced or second-year biology courses
have shown the largest percentage gains; it appears
that as many as 3 percent of the students in grades 10,
11,;and 12 are enrolling in such courses {Helgesan
el af, 1977, p. 29).

Mathematics. In 1949, 65 percent of the secondary
schoal students in grades 7-12 were enrolled in a
mathematics course. This figure incteased to 73 per-
cent in 1960, and then decreased slightly to 71 percent
in 1972-73 (Ostendorfand Horn, 1976; Wright 1965).

Commenting on the effects of the secondary-level
mathematics curricelum efforts during the period
1955-1975, the Narional Advisory Committee of
Mathcmatics Education (NACOME} Report (1975,
p. 6) notes that there were increased offerings in 1960
in advanced gencral mathematics, plane geometry,
advanced algcbra, trigonometry, and advanced
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mathematics courses such as calculus. probability
and statistics, and analytic geometry. The 1972-73
NCES survey data revealed that almost as many
studenis were taking a second course in algebra or
algebra/trigonometry as -were (aking elementary
algebra and that cover 260,000 high school students

_were sludymg calculus or other advanced-level
ntathématiés coufses; four times the {960 figure. The

1972-73 NCES survey thus indicated that changes
had occurred in the mathematics curriculum for
a targeted but narrow sample of secondary
mathematics students; changes for students who were
not as ipterested in mathematics were less pro-
nouneed (NACOME,- 1975, p. 5).

Summarizing the results of several more recent sur-
veys, the NSF mathematics education literature
review concluded that the mathematics enrollment
pattern has been relatively stabie in recent years, but
that some declines have been noted. In New York
Sate, for example. enrollment has declined slightly
year by year during the period 1971 to 1976 in the
introductory mathematics and "algebra courses
generally taken by most high school students,
although the enrollment has increased in ninth grade
“basic mathzmatics’’ (Suvdam and Osborne. 1977,
p- 44).

Social Studies, Citing a study by Gross, the authors
of the NSF social studies education literature review
examined sgcial studies course enrcllment trends
from 1961 10 1973; these data can be found in Table
2-8, which shows the percentage change iy enroll-
ment for the most commonly offered social studies

courses.

It can be seen that enrollments in U.S. history and
U.S. government grew a little more rapidly than total
enrollment during the 1961 1o 1973 period. byt that
enrollments in world history and world geography
grew less rapidly. The enrollment decteases in some
courses were apparently redirected to new social
studies offerings, particularly elective courses in the
social sciences such as psychology and somology
(Wiley and Race, 1977, pp. 35-36).

Usé of Federally Funded Curricula

The NSF case studies investigators did not find much
evidence of the laboratory-oriepied NSF science cur-
riculum projects in the schoois, nor did they iden-
tify any remnants of the “new math’ programs
developed with NSF support. In social studies, no
traces were found of the High School Geography
Project, Project Social Studies. the Anthropology

Table 2.8, Total Enroliments in Grades 7-12 s
1961 (L2 3y Percent Increase
11,700,000 18,500,000 5907,

Number of Publlc Scheol Students in Grades 9-12
Enrolled in Specific Soclal Studles Courses in Selected Years

Course i 191 ' 1973 Percent Change
Civies. .. ..o ) 733,000 449,000 - 19%
Problems of Democracy ................. 380,000 298,000 - 22
WorldHistory ..........coiiiii 1,471,000 1,541,000 + 50
World Geography ...................... 595,000 " 736,000 + 24%
US.Government...............cooon... 780,000 1,306,000 + 6%
US. HIistlory ..o i e 1,994,000 1,464,000 + T74%
Economics .............ccoviiiinnian. 293,000 592,000 + 102%
SOCIOIOBY ... e 289,000 796,000 +175%
Psychology ................c.iiiiiil, 140,000 590,000 + 3230

Source: Wiley and Race, 1977, v. 35 {afier Gross)
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Project. etc. (Stake and Easley. pp 13:7, 13:23,
13:29b).

Whether ot not these observations are accurate or ate
representative of the sttuation in the rest of the
schools in the United States is open to guestion. It is
possible that ar least some of the observers utilized
by the NSF case studies may not have been equally
familiar with the previous NSF curriculum develop
ment efforis in all subject areas. and therefore may
not have recognized any residue of impact. Never-
theless, their impressions are discouraging.

Fhe NSF statistical survey did obzain estimates of the
percentages of school districts and teachers who indi-
caled use of specific federally funded materials
during the 1976-77 school vear. and also obtained
information on the use of these materials by districts
and teachers in prior years. The results for the most

commonly used maierials are summarized in Fable 2-9.

Again. as was the case at the elementary level, the
figures for mathematics may be inisleading. since
most federally funded mathematics materials were
developed with the intention of incorporating the
innovations into commerciatly developed text books.
It is unfortunate that neither the NSF statistical
survey nor the NSF case studies made an attempt 1o
assess the impact of any specific innowations of the
secondary level mathematics curriculum develop-
me projects. ;

Table 2-10 indicates the percent of secondary school
teachers in each subject and grade range who were
using at least one of the federally funded project
materials. {Note that only the most commonly used,
federally funded materials are listed in Table 2-9.)

_

Table 2.9. Use of Selected Federally Funded Curriculum Materials
(Grades 7-12)

Pescent of Teachers Using

Percent of School Setected Malerials

Districts Using
Setected Materials Grades 7-9 Grades 10-12

Curriculum Esing In Used Prior Usmg In Used Prior Using In Used Prior
Malerial 1976-717 1o 1976-77 1976-17 10 1976-17 1976-17 10 1976-77
Science

BSCSGreen................ 9 30 ] 14 17 10

BSCS Yellow ... .... ..... 16 3 5 14 13 3

BSCSBlue.. .... ...... 8 I 6 11 5 16

Chemical Bond Approach .. .. 2 3 0 2 2 5

CHEM Study... ......... 15 19 | 5 7 14

ESCP ........... e e 10 12 10 22 4 10

IPS ... ... .. 25 21 9 23 7 29

ISCS .o e 12 It 12 19 2 6

PSSC Physics .... . . .... 1 18 1 4 4 14

Project Physics .... ..... .. 12 9 | 4 10 14
Mathema ties ‘

MS 2 4 3 7 | L

Modern Coordinate Geomeiry k) l 3 6 5 13

SMSG..... .... ..... .. . 2 18 7 26 6 3
Social Studies

American Political Behavior .. 12 It 3 6 7 12

Carnegie Mellon Project .. .. 10 11 2 4 4 12

High School Geography Project 4 7 2 4 3 7

Sociological Resources for

the Social Studies .. ..... 7 7 | 3 6 10

Source Woews, 1978, pp B-21, B-23, B.25, BA%, B-39. Bl




Comparing these data with Table 2-3, it will be
noted that secondary school teachers were much
more likely than elememary <chool 1eachers 10 be
using one of more of the federally fTunded materials.

TFable 2-10. Percent of Secondary School Feacheis
Using Dne or More of the Federally Funded
Curriculum Materials in Fach Suhject by
Grade Range (1976-1

suhject
wcienge Mathematics sucial Studics
1.9 R 10 12
10-12 52 11 22
Soutce Wore 1978, p 83
. Tabie 2-10 also indwates that the percentage of sci-

ence teachers using federally funded materials was
greater than the percentage of mathematics or social
studies teachers. Slightly more than half of all grade
10-12 science teachers were.using at least one of the
federally funded curriculum materials during the
1976-77 school year. 11 is difficult to reconcde this
information with the previcusly cited observations of
the NSF case studies.

It js important to note that Table 2-9 does not give
dala about the percentages of teachers teaching
a given subject who were using the matenals,
However, analysts did make some rough estimates of
this kind and determined that approximately half of
all biology teachers were using at least one of the
BSCS materials; approximately 40 percent of all
physics teachers were using either the Project Physics
Course or PSSC Physics or both: and approximately
25 percent of the chemistry teachers were using enher
CHEM study materials or the Chemical Bond
Approach. or both (Weiss. 1978, p. 82).

The data collected Yy the NSF siatistical survey indi-
cale that a number of the federally funded marenials
were used more extensively by teachers in previous
years than in [976-77, particularly SMSG for
K-12 mathematics: PSSC physics, CHEM Study
chentistry, and <everal of the BSCS program
materials (n 7-12 sciencee; and Owr ¥ ork it Borld in
K-6 <ouial studies.

Tracing the use of the PSSC physies prograni Helge-
son e/ gf (1977, p. 28} note that the major phasics 1ext
in use m the late 19305 was Modern Pliyvacs (Holt),
Introduced in 1958, PSSC gained in acceptance wmil

the ecarly 1970s. at which time the peak usage was
about 35 percent of the studenis enrotled i physics.
Since the carly 1970s, the use of 1PSSC has been
declining, as reflected 1in the NSF watistical survey
results.  Project  Phyacs, mtroduced o 1969,
accounted for approxmately 22 pereent of (he
studenis studying physics in 197'\ However, Modern
Physics contmued 16 be ysed b\ over 40 pereent of
the students throughout thic time peried (Helgesen
el af. 1977, p. 29).

The suvation in chemistry was similar. In the late
1950< most high school Chemistry students were using
Modern Cheplisiry (also published by Holl). Of the
two NSF-funded high school chemistry projects. the
Chennical Bond Approaci (CBA)Ynever was used by a
large number of schools, but the CHEM Study 1xt
received considerable acceeptance during the 1960s,
The uve of CHEM Study materials peaked in the
early 1970s at about 3G percent of the siudens lak.
ing chemistey; this was followed by a decline during
the last four years, Helgeson er gf suggest that this
dectine was due primarily to the availability of other
texts that incorporate many of the CHEM Study
approaches. However, the Modern Chenusiry 1ex1,
like the Holt physics text. has continued to be widely
used. Helgeson er of (1977, p. 28) report that in 1974
about 30 percent of the high whool students sludymg
chemistry were using this text.

In biology. the major text used during the 1950s
was also gpe published by Holt. Modern Hology.
Prior to 3, it was reputed 10 occupy 80 percent
of the high school biology market (Quick. 1978,
p. 118). The three BSCS biology programs (the green,
yellow, and blue versions) were \\igcly adopted by
school systems during the 1960+, In the carly [970s.
abou 40 percent of the studemts studying biology
were using one of the three BSCS wcersions: about
35-40 percent were using the Modern Brology text.
More recemy data, g well as the NSF siatistical
survey, indicate that there has been a decline of from
5 to 8 percent in the use of (he BSCS materials in
recer vears (Helgeson er af, 1977, p. 26). Figure 2-1
provides a picture of these trends in biology rextbook
usage.

A number of obsersers have stressed that recent
declines in usage of federally funded innovative
materials need not cause much concern., since many
of the deas and -approaches of these innovalive
matcnials have been incorporated into *‘vonven-
tional’* textbooks (Wess, 1978, p. 78; Helge,on
et al, 1977, p. 28 Quek, in her recemt study of the
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Figure 2-1. Student Usage of Biology Texthooks

1.5
Modern Biology
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Source: Quick. 1978, p. 119 Student usage was ¢stimaled by
John G Ware of the Rand Corporauon from sales data suppled
by Halt. Rinchart. and Winston. tac,. New York, and BSCS. fnc..
Beulder, Colorado.

secondary impacts of the curriculum reform move-
ment. found consistent evidence that educational
publishers had incorporated jnnovations of the
federally funded curriculum materials jnto their own
commerciaily developed programs. She suggests that
the commercial success of the federally funded pro-
grams created market pressures that encouraged
publishers to incorporate some of the themes and
approaches of the innovative materials (Quick.
1978).

Other observers are less sanguine than Quick about
the impact of the federally funded innovative pro-
grams on classroom jnstruction jn schools that are
now using commercially developed texts. Many of
these texts have adopted changes that are largely
cosmetic, in order to reflect the *‘inquiry approach®’
and other innovations of the curriculum reform
movement. Most of these commercially developed
texts still 1end themselves to being used to support a
didactiz approach to teaching in which the student’s
main role is to listen. read, and memonrize.

However, the above data indicate that a substantial
number of teachers do continue t© use the inQuiry-
based curriculum materials developed with federal
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support. although they usually constitute a minority.
Of greater. concern is the rate at which this usage js
decreasing, especially considering the absence of an
effective mechanism to familiarize new teachers with
the content and approach of the NSF courses.

Factors Atfeéting th= Quality of Insiruction

Evidence of a Decline In Student Performance

In 1977, after a l4-vear decline. the average scotes on
the College Entrance Examination Board’s (CEEB)
verbal and mathematics tests reached a new low. The
Scholastic Aptitude Test (SAT) verbal score average,
which had been 478 in 1963, dropped 49 points to
429; the mathematics average score fell from 502 in
1963 to 470 in 1977. A CEEB panel investigating the
decline estimated that about 70 percent of the decline
prior to 1970 was due to an expansion in the diversity
of the Population of students taking the SAT. In
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1952, only half of the young people in the United
States were staying in schoo! through the twelfth
grade; this increased (o two-thirds in 1964, and to
three-fourths in 1970. The proportion going on to
college was about one-fourth in 1952; this increased
to one-third in 1964 and 10 almost half in 1970. The
panel indicated that 35 percent of those taking the
" SAT in 1960 came from the top fifth of their high
school classes: in 1972 this was true of only 36 per-
cent (Wirtz ef al, 1977, pp. 13-14).

However, since 1970 these has been only a limited
amount of change in the composition of the test-
taking group. The CEEB panel suggested that a
number of other factors might have affected the
scores, including:.(1) a proliferation in the number of
elective courses taken by high school students at the
expense of more *‘basic’’ course offerings: (2} a
“diminished seriousness of purpose and attention to
mastery of skills and knowledge . , . in the schools.
the home. and the society generally”; (3} the com-
petition for time between television and students’
school work; (4) a decline in the role of the family in
the educational process: (5} the effect of a **decade of
distraction” between 1967 and 19735; (6) **an appar-
ent marked diminution in young people’s learning
motivation.”

Ironically, the CEEB panel laid some of the blame
for the decline in the SAT scores on a deterioration in
student writing ability. brought about in part by the
increasingly widespread use of easily scored multiple-
choice tests ({like the SAT} at all educational levels:

Our firmest conclusion is that the critical factors in

the relationship between curricular change and the
SAT scores are (1) thar less thoughtful and critical
reading is now being demanded and done. and (2) that
careful writing has apparently abour gone out of
style. . .. We can’t prove that learning how o write is
related to a decline in scores on a test that requires no
writing. Yet in our judgment this may be a significani
Sfactor. We suspect strongly that expressing some-~
thing clearly and correctiy—especially in writing—Is
thinking’s sternest discipline.

It seems clear that increasing reliunce in colleges and
high schools on tests requiring only the putting of X's
in boxes contribures 10 juvenie writing delingquency.
Students learn what they think they need 10
know. . . . Qur strong conviction s that concern
about declining SAT Verbal scores can profitably be
concenirated on seeing to if that young people do
more reading that enhances vocabulary and enlarges
knowledge gnd experience. gnd more wrumg that

makes fledehing ideas test and strengthen their wings
(Wirtz et al, 1977, p. 27}

Although the **return to the basics'’ has shifted into
high gear in school systems throughout the United
States it is paradoxical that this activity has been
accompanied in many school districts by an increased
molecularization of the curriculum into disembodied
leariting objectives, the achievement of which is
usually indicated by student performance on stan-
dardized or crierion-referenced multiple-choice
test.. Too often, these tesis emphasize the most
superficial aspects of learning in the content areas.
focusing on the recall of conceptual sch‘emes‘

More detailed information about siudent perfor.
mance in specific disciplines has been provided by the
surveys conducted in recent years by the National
Assessment of Educational Process (NAEP), The
first NAEP mathematics assessment was conducted
during 1972-73, and included six major content
areas: numbers and numeration, measurement,
geometry. variables and relationships. probability
and statistics. and consumer mathematics.

Summarizing several Interpretive reports on the
results of the 1972-73 mathematics assessment.
Suydam and Osborne (1977. pp. 201-203) indicate
that student performance was reascnably strong in
the areas of whole-number computation. knowledge
of numeration concepts, analysis of one-step word
problems, measure:pent concepts. and the recogni-
tion of basic geometrical figures. Weaknesses were
evident in the areas of percent. the use of fractions,
tasks involving estimation and measurement, prob-
lems involving geometrical concepts. and complex
word problems.

Three NAEP science assessments have been con-
ducted (in :969-70, 1972-73, and 1976-77) 10 assess
the science knowledge of nine-. thirteen-, and seven-
teen-year-old students. A considerable amount of

controversy has been generated concerning both the
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kinds of questions included 1 the first two surveys
and the way in which the results were reported (o the
public (Tolman. 1976}. An attempt was made to revise
the NAEP science test items and reporting procedures
for the 1976-77 science assessment in order to remedy
these problems.

A statistically significant decline in achievement on
the test exercises was noted between the first and
second science assessments for all three age levels, A
further decline was noted for seventeen-year-olds in
1976-77; their average scores were lower on both
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biology and physical sciences exercises, although the
decline was greater in the physical sciences. Nine- and
thirteen-yeas-olds did not decline in achievement on
biology exercises during the period 1969-1977, but
both groups did decline steadily in achievement on
ph_sical science questions (NAEP, 1978b),

In 1971-72, the first NAEP social studies assessment
was conducted. The following findings were high-
lighted in the report of this survey:

Less than one-half of the seventeen-year-olds
and adults in the nation understood Low to use
all parts of a simple ballot.”

Relatively few Americans could read or inter-
pret tables, graphs or maps effectively.

A large gap existed bctween the atcitudes stu-
dents professed to hold and the actions they
indicated they would take in specific situations.

Exercises involving the recall of specific infor-
mation appeared to be the most difficult to
answer for all age groups.

Students generally had very little knowledge
about the contributions of minority groups to
our culture and history. :

The 1971-72 social studies results also suggested that
one’s out-of-school learning experiences in social
studies are often as important as what one learns in
school (Wiley and Race, 1977, p. 212).

A second NAEP social studies assessment was con-
ducted in 1975-76. This survey provided data on
changes in social studies achievement between 1972
and 1976. Tha results revealed changes in social
studies achicvement that were related to age level:
nine-year-olds showed no statistically significant
change in performance while the achievement of
thirteen-year-olds declined only slightly. However,
the performance of seventeen.year-olds showed a
sighificant decline between 1972 and 1976 (NAEP,
1978a). In this respect the results of the 1976 social
studies assessment and the 1977 science assessment
were similar, and suggcst that special atcention needs
to be paid (o changes in attitudes toward learning
~that may be occurring when students reach adoles-
cence, and to the methods which teachers are using to
deal with this problem.

Teack~r Effectiveness in the Classtoom

TEACHER QUALIFICATIONS

The NSF statistical survey determined that, consider-
ing science. mathematics, and social studies teachers
as a group, the average number of years of teaching
experience is 1.5 years, with only small differences
among those responsible for different subijects or
grade levels (Weiss, 1978, p. 137, Although many
school systems are experiencing declining enroll-
ments, union pressures and the desires of school
system administrators to avoid grievances have led to
the establishment of reduction in force policies based
solely on senionuty. As a sesult, it has generally been
the younger teachers who have been dropped when
personnel cuts become nevessary. The more experi-
enced teachers have been retained. sometimes by
transferring them to different grade levcls or
sometimes to entirely new subjects.

Most secondary {levels 7-12) school teachers of
science, mathematics. and social studies teach all of
their courses within a single subject area. However,
13 percent of the secondary science teachers surveyed
were teaching one or more courses for which they felt
inadequatety qualified, a< did 12 percent of the social
studies teachers and 8 percent of the mathematics
teachers. Most such teachers indicated concern about
their qualifications to teach courses within their
general subject area; for example. a science teacher
qualified to teach biology might have indicated a
coacern about being unqualified to teach earth
scicnce or chemistry (Weiss, 1978, p. 142},

At the elementary level. 49 percent of the teachers
feel themselves 10 be ‘‘very well qualified” to teach
mathematics. as compared to 39 percent in social
studies. only 22 percent in science, and a high of 63
percent in r~ading. Most of the teachers felt at least
**adequatei> qualified” 1o teach all these subjects,
although 16 perceut of the elementary teachers felt
that they were ‘‘not well qualified’’ 10 teach science,
the only subject in wh'-h more than 6 percent of the
tcachers so indicated (Weiss, 1978. p. 142). However.
state science supervisors and elementary school prin-
cipals considered inadequate teacher preparation in
scicnee, as well as a lack of teacher interest in science,
to be a serious problem in their schools. In addition.
stat¢ mathematics supervisors rated inadequate
teachcr preparaton to be a serious problem in K-6
mathematics (Weiss, 1978, p. 1611).

In the past, the NSF provided a considerable amount
of support for inservice training institutes 1o help
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teachers 1o improve their knowledge of subject mat-
ter and teaching skills. Almost half of the grade
10-12 science teachers, and 40 percent of the mathe-
matics teachers at this level, have attended one or
more of the institutes. conferences, or workshops
sponsored by NSF. Attendance rates at such NSF
activities were substantially lower for junior high
school science and mathematics teachers (grades 7.9)
and much lower for elementary school teachers.
averaging less than 10 percent for scicnce and § per-
cent for mathematics. Only a few of the social studies
teachers surveyed had attended NSF institutes or
workshops; this is not surprising since NSF spon-
sored a relatively small number of such inservice
training activities in the sacial sciences (Weiss. 1978,
p. 69.

Although the teacher training institutes supported by
the National Scietice Foundation Were attended by
significant numbers of tzachers. half of the science,
mathematics. and social studies teachers surveyed in
1977 indicated that they needed assistance in thc use
of manipulatives of hands-on materials in imple-
menting the inquiry approach (Weiss. 1978, p. 148).
Undoubtedly. this group included many expetiencea
teachers who have been reassigned to teach subjects
outside of their field of expertise. as well as new
graduates from colleges of education who are cur-
rently receiving very little training in the use of
specific inquiry-based course materials. The NSF
case studies reported that many teachers and
administrators fclt that the NSF institutes should be
extended to the many teachcrs who have not had a
chance to benefit from them (Helgeson. Stake, and
Weiss, 1978. p. 19:25).

Unfoitunately. there are not s many opportunities
as there once were {of teachers to improve their
knowledge of subject matter and their teaching skills.
Local school systems do not have the resources or
capabilities to support such activities; the limited
staff development funds chat are avallable gre usually
targeted on efforts to implement competcncy-based
accountability schemes. Since in the past such train-
ing was most effectively provided in the context of
course-specific NSF institutes. the Foundation's cur-
rent inability to support such activities poses a
serious problem.

LABORATORY INSTRUCTION AND THE
INQUIRY APPROACH

The research scholars and teachers who worked to-
gether in the NSF Coursc Content Improyement Pro-
gram were critical of thc encyclopedic approach of

_—

the textbooks of the time and of the procedures by
which facts were presented. facts were learned. and
facts were regurgitated in class and on examinations..
lnstead. the developers of the new courses strove 1o
create teaching materials that would foster better
undcrstanding of ideas and principles. They placed
emphasis on what is called the inquiry approach,
which provides opportunities for students to *‘dis-
cover’” key concepts and relationships through
hands-on experiences. Thus laboratory instruction
was dosigned to play ar important role in the NSF-
supportedcurricula, especially in the sciences. There
are many reasons for such an cmphasis.

First. laboratory work provides personal experiences
for students. Somc of the programs were designed
so that important information had 1o come from the
lab. The development of an idea in the textbook
would stop at a critical point. requiring the student
to search for the answcer in the laboratory. Students
were expected to be able to answer some important
questions on the basis of their own observations and
experiments.

Second. laboratory cxpcriences provided informa-
tion that is glmost impossible to convey in a text-
book. Printed words and static illustrations cannot
capture the complexity of the behavior of micro-
organisms in a droplet of pond water or of the ways
in which waves passing through two narrow apera-
tures interact to produce interference patterns.,

Third. the laboratory requires activity of students in
a time when many young people lead increasingly
passive lives. For some young people. the dissection
of a frog or the qualitative analysis of an unknown
substance will be one of the most challenging things
thev have ever done in their lives.

Fourth, scientific observations and experlments
frcquently show the limitations and uncertainties of
scientific procedures. All copies of the same book
present the same “‘correct’’ data and answers. Obser-
vations and experiments may not and. when the
results are differcnt, an inquisitive student and a
stimulating tcacher will search for the causes of the
diffcrent results. Thar search will Icad to a deeper
and moTc reliable understanding of the phenomenon.

Lastly, most students. find that laboratory work is
fun. The seemingly endiess pattern of classroom
recitation or busy work is broken by this opportunity
to be independent. to be active, and to discover.
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However, the use of laboralory instruction and the
inquiry approach in the schools appears to be dimin-
ishing. Although the use of manipulatises or
laboralory materials is Much mofe commun in
science classes than in mathematics or social studies
classes, only 48 percent of the {K-12) science leachers
suryveyed indicated that they used them once a weeh
or more in their classes, 9 percent of the K-12 science
classes never use laboratory materials, and 14 percent
do so less than once a month (Weiss, 1978, p. 107).
Although the use of laboraiory malerials is more
common at the secondary level, the NSF statistival
survey revealed thal 26 percent of the level 1012
scienee classes and 38 percemt of the level 7.9 «ience
elasses do not haye laboratory activities as often as
once a weeh (Wass, 1978, p. B-62).

In some schools, this reduction in “hands-on'" learn-
ing experiences can be atiribuied 1o a lack of labora-
tory facililies and eguipment, since the diminishing
proporiion of school distrier funds allocaled to
instructional supplies and eguipmem s causing
critical shoriages of laboralory apparaius in many
school systems. This problem hes been exacerbated
by the termination of caregorical National Defense
Education Aet support for the purchase of scienee

equipment and the improvement of laboratory

facilitics. The NSF sialisticat survey resealed that
shortages of science supplies and equipment were
identified as a major problem by over one-third of
the secondary school science teachers and by oser
half of the elementary teachers of grades 4-6 (Wens,
1978, p. 135). The situation al the elementary lysel iy
encapsulated in this commeny by a svicoce coordi-
nator quoted in the NSF case wludies:

Even though state law says tedch sclence ao 4 lub
science, with 1o Mile money you have to teach it from
the texthook. At the elementary level many tedchers
cunot teach science gnd many db not try (Stake and
Eanlev, 1978, p, 13:61).

A sceond factor which must be consdercd as a pos-
sible cause of the wnfrequent wse of laboratory
instruction is the decreased opportunines during
recent ycars for teachers to attend NSF instiutes
Tocused on specific laboraory-ceniered courses, The
NSF statistical suryey indicaied that science teachers
who had attended one or more NSF-sponsored insti-
tutes were considerably more likels than other
teachers 10 be wing mampulath ¢ matenabs onee a
week or more (Weiss, {978, p 7)., Becauw
laboratory-vcenlered courses are mowe ditticull to
teach, the problems which wenvitably arnse when ar
untrained teacher ancempts to use  mgury-hased
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materials often lead to the adoption of a textbook-
centered approach which makes fewer demands upon
the teacher.

Howeser, osen if teachers hase been adequaiely
trained and prosided wuh sofficem laboratary
cquipment and sopplies, forces still remnain thar tend
10 divcourage placing an emphasis oo hands.on leasn-
ing experiences. The educational chmate in the
schools, with the curfemt Tocus on accountability
schemes and basic skills. has tended to attach great
importance 10 studem performance on standardized
achicvement tests or critetionsrelerenved comnetency
tests, Because comples ideas and relationships are
difficult to test in a multiple-choice format, a heavy
system-wide emphasis on multiple-choice testing has
the unfortunale result of ¢lesating the iImportance af
the simpler and l¢ss meaningful awnstrucronal objec-
tises and of diminishing the importance attached 1o
the learning of soncepts and relalionships,

Teachers and prinapals are under pressure to
allocate more and more instructional tine (o the
kinds of achics ement measured by the tests, and to
neglect those aspects of student learning that are not
s0 well measured by the tests. Principals and 1eachers
who adsocate learning through expe:ience find litlle
© sustain them in such an ensironment.,

The Fducational Climale in the Schools

The diminished emphasis on laboratory instroction
and learning through cxperience is thus indicative of
2 more pervasise problem i the nation’s public
schools. The whale climate under wlich teachers are
working is loss fasorable 1o the pursun of excellence
than it was 1o the latier part of the 1950s and most of
the 1960s. )

Science and the desclopment of critical thinking <kills
in social studies and mathematics has ¢ assumed a low

priofity in the thinking ot school adounistrators. An

increased emphasis on the 'basie™ learming shills,
such as reading, arithmetic, and spelling, is preemp-
ting time presiowsly asailable for the study of seience.
sosial studies, and mathematweal concepts. espeaally
i clementary schoods. The NSF case studies ohsenyers
found thiat i most schools nainral sciences, mathe-
maies other than hasic anthnienie, and social saience
inguiry were seen as having a rather hanted yalue for
the studeny body an large, and that prosiding @ strong
K-12 program in science for those students who will
recome the natan’s futuare scenlists was nol @ high
priority 1 most school sssiems (Stake and Fasley,
1978, p_ 12:]).
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The NSF case studies observers also found much
apathy among students. In some schools, a lack of
academic motivation was revealed by low attendance
rates_and the refusal of many students to attend
school on a regular basis. Other students displayed
their apathy towards school through passive nonin-
volvement in classtoom activities. After budget prob-
lems, the problem most frequently cited by public
school teachers was student apdthy, lack of motiva-
tion. and absenteeism (Stake and Easley. 1978,
p. 18:89).

The NSF case studies described many of the schools
as nc{ being intellectually stimulating places in which
to work. Few school principals have a good academic
background in science or mathematics; this makes it
difficult for them to help teachers to develop effec-
tive science and mathematics instructional pro“‘grams‘
School administrators have increasingly had to
become managers and interpreters of the school
bureaucracy, rather than educational leaders. School
system superintendents, primarily preoccupied with
the details of institutional management, are not act-
ing as educational spokesmen, but instead are
responding primarily to perceived community and
governmental pressures. :

This is not the set of conditions one would choose as
the environment in which to mount new efforts to
improve science and mathematics educationt
However, many opportunities remain 1o cooperate
with that nucleus of teachers who retain the spirit of
the course content improvement program and to
expand their aumbers. Many teachers would take
‘advantage of a revived program of NSF nstitutes
and many say that they want access to knowledgeable
resource people who can help them with their
teaching problems in science and mathematics. Scien-
tists and research scholars in all fields need to address
this probfem, and to find ways in which they can
cooperate to provide the educational leadership that
is so critically needed.

The Current Need

That volunteer citizen initiative can secure substan-
tial and constructive change in the classrooms of
America was generously demonstrated by the impact
of the National Science Foundation’s Course Con-
tent Improvement Program. Some 353 different
curriculum-development projects were carried
through by volunteer groups of university scientists
and experienced teachers. Beginning with the
Physical Sciences Study Committee of 1956, the
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effort spread to the life sciences, chemistry,
mathematics. and the social sciences, principally for
the secondary school years but alo including new
programs and materials for the elementary grades.
By the mid-1960s, improvements in the preparation
of entering freshmen compelled upgrading of the
science curricula in the colleges. In 1978, nearly a
decade after the main initiative had been spent, more
than half the high-school science teachers surveyed
were still using “‘at least one’’ of the materials thus
developed, as were 22 percent of the teachers in the
social sciences .and 11 percent of the teachers of
mathematics. The cumulative cost to the taxpayer of
this movement in American education. came lo just
under ¥t billion, most of it spent ‘for teacher
institutes that brought teachers back to college for
refresher courses in their subjects as well as intro-
ducing them to the new curricular materials. 1t would
be difficult to find a better bargain in the federal gov-
ernment’s shopping list over the past quarter century.

The effort that started in the 1950s was motivated by
fear that the United States was falling behind in inter-
national competition and by the conviction that it
was necessary to increase the number of young
people preparing for careers in science and
technology.

Now, the disarray in Ame{ican elementary and sec-
ondary schools again asks for the concern and the
constructive intervention of all responsible citizens.
Much evidence indicates that far too many young
men and women are leaving high school with less
than an adegquate capaciiy to read, write, and do simple
arithmetic. Such findings have enlisted many citizens
and educators in a nationwide “*back to the basics’’
movement, with a resulting narrowing of the educa-
tional program in schools all across the country.

From the preoccupation of the popular culture with
the paranormal, the psychic. the mystic, and the
occult, it is apparent that an alarming number of
American adults cannot tell sense’ from nonsense.
Mathophobia and the associated incapacity 1o make
rigorous quantitative connections and distinctions
afflicts altogether too large a fraction of the adult
population. In the context of single purpose pressure
groups in contemporary politics, wishing displaces
thinking: none of these groups accepts the real-world
constraint that aliows the attainment of each gocd
only in a trade-off against some other good. The
American people share no common body of knowl-
edge and understanding on which to ground a
reliable consensus on suych urgent public issues as
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energy and the arms race. Too many Americans find
themselves coping with life in today's largely man-
made environment with relatively as much ignorance
and superstition as forerunners in the pristine
environment of nature. '

The sitwation argues for literacy in science as an
objective of American educarion fully as urgent as
basic skills in the three R’s. An educated citizen
ought to have not only a general acquaintance with
contemporary knowledge about inanimate and living
nature bul, more important, a disposition and
capacity to frame questions and find answers. One
must be able to recognize relevant evidence, make
quantitative assessments of rate and scale, and think
in rational accordance with objective reality. Some
methods of teaching science can contribute to the
development of this "kind of critical, rational
approach to problems; and a reasonably accurate but
not detailed understanding of major scientific prin-
ciples and of the methods and limitations of scientific
_work-—what we here call scientific lileracy—_canohelp
one to understand and cope with many types of
problems.

To assert the prionty of scientific literacy is not,
therefore. 1o attemp! to 1mpose upon American edu-
cation the aims of yet another single-purpose
pressure group. On the contrary, it is a call on
American society te redeem its promise to its
children: that is, to fulill their nght to the best
education society can provide.

That right is implicit in the very institution of demo-
cratic self-government. A self-governing society must
be made up of self-governing citizens. What is
wanted -in the citizen is autonomous intelligence,
disciplined to seek and lace the truth, and capable of
the independent judgment that ‘stands up both to
wishful thinking and 1o arbitrary external authority.

The liberating objective of scientific literacy cannot
be accomplished by a one-time effort, not even one
as prolonged as the course content improvement
effort. What is required is the permanent, sustained,
and increasing commitment of the American scien-
tific community 1o enlarge its presence in the nation’s
classrooms. A practical and feasible prograni to this
end, one that will reach a substantial and reasonable
number of classrooms and children in a reasonable
time. is spelled out in what follows.

There is not now as much public interest in improv-
ing the guality of education as there was during the
carly pest-Sputnik years and many scientists may
now be less willing to tuke time away [rom their

3

regular duties than were eager to volunteer in the
19505 and 1960s. Even so, we expect that university
and industrial scientists and engineers, and others
qualified 1o help, will make themselves available for
the €ffort, which will range from eurriculum develop-
ment., to Lhe instruction of classroom tezchers, to the
development of regional resource centers, and to
helping teachers in the classroom, That such talent
and time are available, providing there is assurance
the effort can be effective, was demonstrated by the
story of the science-Eurriculum reform movement of
the 19505 and 1960s.

It is also expected that the National Science Founda-
tion will correspondingly restore elementary and sec-
ondary science education to s priorities, and will
have funding available 10 respond to proposals, sub-
ject 1o the usuval critical standards of peer review.
Additional funding will be necessary from other
sources, for while NSF can be a teader. it should not
be expected to provide all of the necessary money.
We make no estimate of the total cost of the foliow-
ing recommendations. Those costs will be variable,
depending upon how widely the recommendatiors
are adopted. But even at full implementation, annual
costs would be substantially less than one percent of
the $100 billion per year that federal, state, and Jocal
governments now spend on elementary and second-
ary education.

Recommendations

et

Rationale

The Panel’s recommendations are based on three
consideralic;ns:

An analysis of the alternative goals of precol-
lege education in science and mathematics.

Lessons learned from experience with the new
_ courses and curricula of the 1950s and 1960s.

Evidence from teachers as to what they need in
order to teach more effectively.

"

THE GOALS OF SCIENCE AND MATHEMATICS
EDUCATION

>
There are four main goals for the teaching of science
and mathematics:

1. Knowledge i» a value in itself. i1 need serve no
immediately useful purpose other than to expand the
world view of the individual learner.
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2. Knowledge may be wuseful by helping the
individual to live in greater health and happiness, and
even 10 survive better in a corpetitive sociery.

3. Important economic and social walues are
involved. Citizens with knowledge of scierwe and
mathematics are necessary for a healthy economy
and for future progress: and intelligent action on
many public issues depends upon understanding their
scientific and technical content.

fl. The education may be preparatory to a pro-
essional career in science or one of the technical
rofessions.

the major NSF-supported curriculum studies were
initiated primarily to deal with the fourth goal. 1o
help increase the nation’s scientific manpower.
Because there were at the same time a number of
other measures to that same end, it j5 impossible 1o
say just how much the Course Content Improsement
Program contributed to the growing numbers of
scientists and engineers. But it is clear that their
number did increase greatly and that the new courses
developed under NSF auspices djd provide improved
lcarning materials for a significant number of
students who were interested in careers in sctence and
mathematics. Moreover the high visibility of the new
courses drew added attention to their disciphnes.

Because the new curricuta were designed for precol-
lege students, and cspecially for high school students.
they could only be introductory. and not fully profes-
sional. Thus for a large group of students. including
many who were not headed toward sciemtific of tech-
nical careers. they served the other goals as well,
They did so to varying degrees.

The first goal—learning for the sake of learn-
ing-—was met with considerable success. The science
curricula were modern, laboratory based, and
inquiry-oriented. They were sophisticated and
demanded considerable mental work from the sty-
dent. They were indeed mind-expanding for students
who were motivated, able, and disciplined, and who
were fortunate in having a skillful teacher and a well-
equipped laboratory.

The second goal—knowledge yseful for one’s own
well-being—was met less successfully As an cxam-
ple. the biological sciences can offer much of impor-
tance 10 one’s health and happiness: an understand-
ing of nutrition, disease and its prevention. and
behavior. Yet the Biological Sciences Curnculum
Study courses did not deal with these areas in a
substantial mannes; there were other messages that
[

t
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seemed more pressing 1o the authors. A second exam-
ple is provided by the new elemzntary school mathe-
matics. It may have introduced young pupils to the
field of mathematics in a manner thought befitting
by mathematicians. but it did not succeed in encour-
aging students to become ‘‘friendly with numbers’”
and it left some of them unable to do the simple
calculations of adult living.

The third goal—an informed citizentry—was prob-
ably the jeas. successfully met. kt is unquestionably
difficult in one school year to give studen's an
understanding of the basic scientific concepts jn a
field and also to provide enough relevant informa-
tion to enable them as future citizens to deal
intelligently with difficult political, economic. and
social issues. But progress can be made; students can
begin to develop critical standards that will help them
to sort put and appraise the technological claims and
advice they receive through the popular media. This
task has not been given sufficient aiention in past
curriculum development efforts and needs to be
readdressed.

In summary, goals two and three—knowledge useful
for one’s own well being and knowledge useful for
good citizenship,—now need more emphasis than
they received in the 19505 and 1960s,

LESSONS OF THE PAST

In planning future programs. we should take advan-
tage of the experience of the past two decades of
curriculum reform. That experience has demon-
strated that even the best curriculum materials will
not be adequately utilized unless attention is paid to
the following issues:

i. Teachers must be provided opportunities and
incentives to acquire the comprehensive training
necessary for the successful utilization of the new
materials and techniques.

2. Principals should be provided opportunities to
gain understanding of the new programs., for they are
key agents for educational change or for maintaining
the status quo.

3. New coursc matenals should be introduced in a
fashion thai encourages honest exchange of views
heiween 1eachers and the exponents of curricular
innovation.

4. Alechanisms of long-term materials support must
be estabhished so that teachers can obtain the instruc-
tional materials and apparatus needed for the new
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courses. In the past, obtaining materials has pre-
sented a serious obstacle to the successful adoption
of elementary science programs, for many of those
programs utilize a large variety of expendable
materials. Although commercially-prepared kits have
been purchased by many school systems. elementary
teachers i1 particular, have found it difficult to order
in advance all of the marerials required to refurbish
those kits so they may be used again.

5. Resource personnel should be available to provide
continved expert advice and moral support to
teachers and principals when problems arise. The
three NSF studies indicate that most school systems
are not sufficientty staffed with supervisory person-
nel 10 perform this 1ask. Such supervisory personnel
as exist are usually so fully occupied with
administrative functions ithat they seldom have
opporiunities to work with the large numbers of
teachers for whom they are responsible.

WHAT TEACHERS NEED

Many teachers want help. Thev want 10 teach more
effectively. They want better equipment thay will help
their students learn from observation, manipulation.
and trying things out—from educative experience as
well as from reading and discussion. They want to
strengthen theic own understanding of science and
mathematics. And they want access 10 experts 10
whom they can turn for help on their teaching prob-
lems (Weiss, 1978, pp. B-93-B-116; Stake and Easley,
1978).

The percentages of teachers expressing each need
varied considerably, depending on the subjects
taught and the age level of the pupils involved. but in
total, large numbers of 1eachers said they wanted
improvement in each of the following arcas:

Opporttunities to learn about new teaching
materials.

Access to current information in theire fields.

Opportunities to learn new teaching methods,
especially regarding the use of "hands-on™
materiak and the implementation of the dis-
covery or inquiry approach.

More permanent equipment. such as micro-
seopes of balances, and better maintenance of

equipment.

Ability to get consumable supplies such as
chemicals, dry cells. and duplicating mastess
quickly and as needed.
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The teachers who want these improvements are to be
found in many school systems. They are sometimes a
minority within their own school system. but in total.
there are many of them. Because the teachers who
want these kinds of help are widely scattered and
because no central education authority exists under
the American system. the remedies have 10 be decen-
tralized. Because the kind and amoumt of help
teachers want or are able to accept varies, delivery
has to be on a basis of voluntary participation.

Thus, what seems to be called for is not a uniform
and centrally planned revision of the whole school
system or a set of uniform changes. but rather a set
of opportunities that can be grasped by those
teachers who are eager to improve. Because not all
teachers will want to take advantage of such oppor-
tunities, the recommendations involve services that
can be made available 1o motivated teachers regard-
less of what their immediate colleagues of the
teachers in neighboring systems decide to do. If these
recommendations are put into effect. many teachers
will be helped. and their pupils will reap the benefits
of better education in science and mathematics.

Sefence and Mathematics Teaching
Resource Centers

The findings of the three NSF studies indicate that
teachers, principals. and superintendents all attest to
a need for more assistance with the Jocal implementa-
tion of course improvement programs in science and
mathematics. Such assistance could be best provided
by creating a network of science and mathematics
teaching resource centers throughout the nation.
These centers could provide a variety of supporting
services (0 sclence and mathematics teachers who
want to improve their teaching. The centers could
conduct inservice training programs based upon
locally identified needs: provide low-cost kits of
science and mathematics instructional materials to
teachers from participating school systems: and pro-
vide expert resource personnel to help teachers learn
to utilize new science and mathematics instructional
materiais and techniques.

TFwo successful prototype science teaching resource
centers already exist in the United States. In Spencer-
port, New York, the Science Center for Instructional
Materials and Processing (SCIMAP) is currently
serving approximately 1,000 teachers and 235,000
clementary school students in the Genessee Valley.
The SCIMAP assembles elementary science kits and
sponsors inservice training workshops for teachers
from 17 small independent school districts. The
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SCIMAP operanen is one of the services provided by
the Board of Cooperative Educational Services of
Monree-Orleans Counties, New York. Participation
in the SCIMAP science programs is volumary; finan-
cial support is derived from the local parbapating
school districts and the New York State Department
of Education, with the state paying the larger share.

A larger Seience Materials Center was established in
1970 by Lawrence Watts, Superintendent of Schools
of Fairfax County. Virginia. The Fairfax resource
center is operated ar ! supported by the Fairfax
County School System {the 1welfth largest school
system in the nation). It provides teachers with a
variety of inservice (raining programs and with
classroom hits of science teaching materials, begin-
ning at the kindergarten level and extending through
high school. At the elementary school level. it pro-
vides science kits and teacher training services for
2,400 teachers and 60.000 children.

Similar large-scale prototype supportt centers do not
eurrently exist for mathematics teachers. Howeser,
because the problems of nservice traiming and
instructional materials are similar in science and
mathematies, it seems likely that a joint e¢ffort would
be feasible.

One of the funetions of the seience and mathematics
teaching resource centers would he to provide
inservice training for teachers of seience and mathe-
matics in response to needs wdentified by local schoot
systems. At the elementary school level, such loecally
based teacher training efforts are urgettly needed if
significant improvements are to be made in the (each-
ing of science and mathematics.

Past efforts to institute significant improvements in
science and mathematics curricula at the clementary
level have often foundered, due to scemingly wnman-
ageable problems of scale. Although it was possible
10 retrain a significant fraction of the natron’s 15,000
high school physics teachers by holding summer insti-
tutes for several years at several universities, it has
not been practical to set up institutes to train oser
| million clementary teachers. Strategies imohing
the training of a token number of elementary school
teachers during summer institutes, with the hope that
they would return to their school districts to *‘spread
the word.”" were at best wishful thinking.

The three NSF studies indicate that a2 much greater
teacher traming ¢ffort will ke needed f sigmficant
improvements in the teaching of elementary school
science and mathematics are 10 he achiesed. The
large number of clementary school teachers who
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must be reached points 10 the need for developing
tocally-based institutions which could focus on this
task. The proposed science and mathematics teaching
resource ceniers could assess local needs by arranging
neriodic meetings with key teachers, principals, and
curriculum supern isors; orgamze meetings of parents
and teachers to discuss recent developments in the
teaching of science and mathematics; provide inser-
vice workshops on science and mathematics instruc-
tional programs and methods; enlist the help of
experts 1o speak on topics of special interest to
tcachers; and arrange for staff members to visit local
schools periodically to ensure close communications
with schools served by the centers.

A second imporiant function of the proposed science
and mathematics teaching resource centers would be
to provide low-cost kits of science and mathematies
materials 10 teachers from participating school
systems. The need for this service is especially great
at the elementary school level. since most elementary
schoals are poorly equipped to teach science and
mathematics.

It is generally agreed that svience and mathematics at
the elementary school level are best taught through
the unlization of eoncrete ‘‘hands-on'’ experiences to
develop key concepts {Hausman. 1976, p. 13;
National Advisory Committee on Mathematical
Education, 1975, p. 18). However, the logisties of
supplying ‘*hands-on’ instructional materials 10
elementary school ¢lassrooms on a large scale has
presented a serious obstacle to the implementation of
activity-ventered programs in poth seience and
mathematics. Most schoel systems have not been
able to develop effeetive mechanisms to supply
instructional materials. other than textbooks to
elementary school classrooms. The problem has been
one of scale, and also of eosts. Even though the
developers of the elementary lesel course content
improvement programs usually attempted to make
use of materials that would be relati.ely inexpensive
to purchase, the marketing costs associated with the
commercial production of elementary science and
mathematics kits has raised the price 1o a prohibitive
level for many sehool systems.

Another obstacle has been the problem of maintain-
ing kits of insiructional materials in a ready-fo-teach
condition after their initial purchase. Because signifi-

_cant amounts of expendable materials are frequently

wed in many of the new programs. some provision
must be made to refurbish the kits each term; both 1o
replace the expendable items and to inventory, clean,
and repair non-expendable ilems.,
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The two existing science resource centers in New
Yotk and Virginia have demonsirated a practical
solution to these problems.. Personnel at these centers
manufaciure most of the science apparatus used in
the elementary schools. These pieces of science
apparatus, as well as packages of expendable
materials, are assembled into kits that are loaned to
teachets ap participating schools. Considerable cost
savings result from employing high school students
1o carry out many of the manufacturing operations
necessary 1o assemble simple elementary science and
mathematics apparatus, such as microscopes.

balances, circuit boards. and trundle wheels, Addi-

tional savings are made by purchasing supplies in
bulk. directly from manufacturers, and by reprocess-
ing kits of instructional materials afiter each use so
that they can be used by several elementary school
classes each vear.

Even when overhead and administrative costs are
included. the science kits produced by these centers
cost substantially less than those available from com-
mercial suppliers. For example, a **Small Things”’

microscopy kit for a class of 32 students cost the-

Fairfax Science Materials Center 368 1o prepare,
compared with $202 for the least expensive commer-
cial version. A large part of this saving resulted from
the yse of a simple elementary microscope manufac-
tured by the Fairfax Center at a cost of 52 cents.
(Seven thousand of these stimple microscopes were
manu factured by high school students during two
summer vacations.) The least expensive comparable
micrcscope available from commercial suppliers
would have cost over four dollars. In total. the first
4,000 science kits produced by the Fairfax Science
Materials Center cost the school system $211,000
instead of the $420,000 they would have cost
commercially.

An added benefit can accrue by linking the provision
of instructional materials support to the inservice
training provided by a science and mathematics
teaching resource center, Although past eyperience
suggests thar inservice training programs are most
erfective if teacher participation is veluntary, it is
feasible to limit the availability of some kits of
instructional materials to teachers who have attended
an inservice training workshop designed to acquaint
them with the effective use of the materials in the Kit,
Such an arrangement can help motivate teachers to
become involved in inservice training programs who
would not otherwise respond to appeals to upgrade
their teaching skills. in addition, tcachers often
adopt a mere serious altitude toward the utilization
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of new instructional materials if they must make an
effort 1o qualify to receive them.

Although most esseniial for the elementary school
level. similar teacher training and materials-suppon
services would also be of considerable assistance to
junior high school science and mathematics teachers.
After the elementary school teachers. junior high
school teachers comprise the group which is most
numetous and least adequately prepared to teach
science and mathematics.

The science and mathematics teaching resource
centers could also help improve the quality of teach-
ing at the secondary level, both by working within the
constraints of existing curricula and by providing
opportunities to acquaint local decision-makers and
teachers with the options available for improving the
curriculum. The resource centers would provide an
ideal site for the introduction, adaptation, and dis-
semination of supplementary science and mathema-
tics teaching materials. 11 might also be possible for
the resource center to collaborate with university
science faculties o sponsor summer institutes for
science and mathematics' teachers that would be
closely tied to the needs and interests of local
school systems.

Initially, a limited number of prototype centers might
be siarted in locations where the essential lpcal
cooperation and support could most readily be
found. &t might be possible to attach some such
centers to existing institutions, such as science and
technology centers ot universities. However, because
some teacher-support institutions established in the
past have become bogged down in bureaucracy and
enmeshed in struggles over control, it will be impor-
tant to plan the science and mathematics teaching
resource cenlers so as to lessen the probability of
such problems ensuing,

Due to declining enrollments, school systems in many
parts of the country have space in school buildings
that s no longer needed for classroom instruction. It
might be possible to locate some science and mathe-
matics teaching re-ource centers in such unused
space. However, it is important that a resource center
be independent of day-to-day school system manage-
ment concerns, so that it can concentrate entirely on
serving the teacher-support purposes for which it is
being established. Ideally. a science and mathematics
teaching resource center should be a quasi
independent, cooperative enterprise. governed by a
board with representation from local participating
school systems, and the local university and
industrial scientific research community.
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In areas with many small school systems. a science
and mathematics teaching resource center might be
operated in conjunction with the other services
sometimes offered by an “intermediate school
district.” such as the Boards of Cooperative Educa-
tional Services that exist in New York State and the
SCIMAP center in Spencerport, New York. Even-
tually, it would be advantageous for groups of.
resource centets to be loosely associated into regional
networks which would allow them 10 share capabil-
ities and to undertake collaborative efforts.

The findings of the three NSF studies suggest that the
proposed science and mathematics tcaching resource
centers would bc enthusiastically supported by
teachers, principals, and school system superinten-
dents. Each new center would create a focus for the
professional development of teachers: establish a
mechanism by which teachers could have a voice in
curriculum and materials design: and provide them
with innovative instructional materials and moral
Support.

Recommendation 1: We recommend the estabhish-
ment of a number of science and mathematics teach-
ing resource centers. each to serve a large school .
system or a group of neighboring smaller systems.
Each teaching resource center would offer some or
all of the following services: {1} inservice training
programs related to the science and mathematics
courses being taught or to be introduced in the school
systems involved; (2) construction, maintenance,
repair, and distribution of kits of materials required
to teach those courses; (3) expert advice 1o teachers
to help them Icarn to use new science and mathe-
matics instructional materials and techniques, and to
help them with their individual teaching problems.

This recommendation is addressed to individual
school systems and clusters of neighboring systems,
since such a resource center will be unlikely to suc-
cced unless the [ocal community wants it (o succeed.
Moncy, of course. is also needed. The resource cen-
ters 1 Genessee Valley, New York and Fairfax
County, Virginia operate their sclencc materials sup-
port programs for elementary schools at a yearly cost
of four to six dollars per student, depending upon the
grade level and the nuiaber of new science unus that
arc introduced in a given ycar. This cost represents
less than one-half percent of the total annual per
pupil opcrating cost, Nevertheless, for 25,000 pupils
an annual outlay of $100.000 o0 $150,000 would be
rcquired. Most of this cost should come from local
school budgets, and we hopc cnough comntfunitics
will develop tecaching resouree centers to give theidea
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a thorough testing under a variety of community and
organizational patterns.

However, federal assistance to help with ike initial
costs of establishing and outfitting resource centers
will be needed to encourage a substantially larger
number of school systems to establish such facilities.
Such centers should also be eligible for federal sup-
port for special programs, such as institutes or other
special inservice teacher training programs. Continu-
ing operating costs, however, should come from local
resources and should be considered as a part of the
normal cost of operating the school system.

New Courses and Lezming Materials

The continued advance of human understanding on
the frontiers of science requires ¢ontinued revision
and development of the science curriculum. The yield
from research is not new ‘‘information” to be
packed into young heads: it is. rather, changes in
understanding. Better understanding sometimes

requires not a new chapter in a textbook, but new

textbooks and new ways of teaching. That task calls
for the continued engagement of university scientists;
through their collaboration with teachers, the linkage
of primary source to the classroom can be most
direttly made. '

A continuing program of improvement is also desir-
able in order to do better whar we tried to do before,
but in a first effort did not know how to do very well.
Funding agencies need to pay special attention to the
following needs:

1. The new math did not work out satisfactorily in
elementary schools, but the current reemphasis on
building skills in the four basic operations of arith-
metic s not satisfactory either., Most elementary
school childien not only continue to learn primarily
computational arithmetic, they continue 10 be taught
by rote with the same lack of emphasis on logical
thinking that has already produced large numbers of
adult mathophobes.

The NSF case studies repoeted little evidence of the
use of hands-on materials and found that fun and
excitement were absent from almost all elementary
mathematics classes. Although it is now generally
accepted that firmer mathemarical foundations are
laid if children’s numerical thinking is closely related
to concrete Dereeptual experiences, elementary
mathcmatics programs with such an emphasis are not
¢ommeon in elementary schools in the United States.
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Clearly, a renewed effort to improve the teaching of
elementary school mathematics is a high priority
need. However, in initiating new projects. great care
needs to be taken 10 learn from the mistakes of the
past. so as to develop elementary mathematics
materials that can be readily understood by teachers
and parents as well as students.

2. Well-intended efforts t0 make education “‘rele-
vani'’ by developing totally new multi-disciplinary or
problem-centered courses have not been very success-
ful due to the refuctance of schools and school
systems 10 make radical alterations in the core cur-
riculum. Fhe NSF statistical survey found that, a the
junior high school level (grades 7-9), four fairly rradi-
tional fields accounted for 86 percent of the science
classes— general science, earth science, life science,
“and physical science. Similarly, general mathematics
and algebra accounted for 87 percent of the junior
high mathematics classes. In grades 10 through 12,
biology, chemistry, and physics comprised 74 percent
of the science classes, and algebra and geometry
more than two-thirds of all mathematics classes. (See
Tables 5 and 7.) Although these are the science and
mathematics courses most commonly taken by second-
ary school students during the past decade, a dis-
proportionately small percentage of the financial
support has been allocated for their improvement. In
the future, greater relative emphasis should be given
to improving the courses that are taken by the largest
numbers of students.

3. More attention needs to be focused on the devel-
opment of science and mathematics materials appro-
priate to the needs of the average student, a5 dis-
tinguished from those students who are preparing for
careers in science. In the past, it has been difficult for
some course developers to appreciate the fact that
not all students are interested in science for its own

- sake. Some courses have emphasized topics and

activities that were of marginal interest 10 the average
student.

Although it i< not proposed that des clopers cease try-
ing to invelve students in the intrinsic delights of the
pursuit of scientific knowledge, in the future an
effort should be made to develop <ome course
matenials that have greater appeal to students who
are not intensely interested i science.

The problem is particularly aeute at the jumor and
senior high school levels, where there is a current
need for a junior high school applied physical science
course, an actwity-centered carth scicnee course
appropriate 1o the abilities and interests of the aver-
age ninth grader, and & general educanon chermistry
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course that is less mathematical than CHEM Study
or CBA chemistry,

The second and third goals of education stated on
ruge 41 are hnowledge for persomal satisfaction and
benefit, and hnowledge for good citizenship and
intelligent dealing with social tssues that hawve a tech-
nical content. Courses aimued toward these goals are
often more ditficult to devclop than are courses
dircc[ed'prlmarily toward knowledge a2, an end in
itseft. and many scientists are not as comfortable in
trymg 10 develop or teach them. In planning such
courses, delicate sreering 15 necessary to avoid the
levels of rigor and scientife sophistication that scare
sorme students away, and at the same time to avord’
the mushiness of courses that are about but not of
science, or that treat only the social aspects of a topie
without giving students a betidr understanding of the
underlving proeesses and prinaples. Developing
courses to meet the second and third goals is not
casy, but wye think the effort is very much worth
eontinuing.

4. There is a continuing need for the development of
suprlemental materials for the teaching of «cence
and mathematics at all levels of the curriculum. Such
supplemental matcrials can provide a focus for
efforts to improve teaching, draw the attention of
teachers 10 new ideas and teachng techniques. and
serve as vehicles to add more timely and exciting
activities to cxisting courses.

A necd alco exists 1o explore alternative mechanisms
for distributing low-cost supplementary resource
materials for teachers. such as resource guides, learn-
ing games, duplicator and transpareney masters, and
booklets for students on topics of special interest.
Because supplementary materials for teachers com-
prise a relatively small market ay compared (0 text-
books, their production is often not cconomically
attractive 1o commercial publishers, Several branches
of the federal government, including the Department
of Encrgy and the U.S. Geological Survey. are
alrcady publishing resource materials for teachers i
specialiued fields. Conwideration shou!d be given to
the wtilization of this mechanism for the dissemina-
uon of some of the supplcmentary materials pro-
duced with National Svience Foundation support. If
such tnatenaly were to be placed immediately in the
public domam, cven wider distnbution could he
accomplished through focal seprintings at regional
scictee and mathematics resous oo centers.

Major curnculum development regquires publw fund-
ing tor the Famliar reason that the profit margins of
textbook publislung do not generate the nocessary
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capital. History shows that the inertia of the
country’s vast, pluralistic, independent, locally con-
trolled school system. taken Logether with 1he high
risk and intense competilion in edycational
publishing, has tended to inhibit innovation and to
promote uniformity at a safely mediocre level in the
quality and content of textbooks and other materials
sold by the textbook industzty to the schools.
Although many publishers were initially worried
abouw ‘‘government interference.’’ the responsible
leadership of the industry came to weleome the
curriculum-reform movement and te conclude that
they. as well as the schools. had benefitted from 1
{BCMA Associates, 1975).

The NSF-supported curriculum-reform enterpri-cs
not only supplied fresh materials dircctly 10 the
publishers that 100k over the distribution of their
product but ajso made market breakthroughs tha
were sufficiently successful to stimulate competing
publishers to update the content and enhance the
appeal of their offerings.

This successful model of curriculum development
needs 1o be revived and continued. The earber effort
was successful, in part. because the shock of Russian
achievement in space motivated many able and
prominent scientists to devote much atiention to
improving precollege instuction. There is now no
single motivating factor comparable to Sputnik. But
there i5 another kind of motivation to reinforce a
sense of public duty: many scientists arc greatly
dissatisfied with the education of their own children.

Recommendation 2: We recommend contuuation
and increased supporst for the NSF programs of fund-
ing the design, experimental Lesting, and revision of
new courses or curricula in science and mathematies
and their assaciated teaching and learning materials.

The cost of this recommendation will be of the order
of $15 1o $20 million a year, and should be provided
by the federal government. During the 1960s, 77 ele-
mentary and secondary school curriculum Pprojects
cost a total of $93.8 million. or an average of $1.22
million each {National Science Foundation. 1970},
They varied substantially in size and scope; some of
the larger proje~ts cost about $5 million each. I
" emphasis is placed on the core subjects that are taken
by the fargest numbers of students. if each of these
courses is revised every five to ten vears, and if there
are always two or three alternative programs for each
subject. one can estimate that some six or eight new
projects would be started each year. At the average
cost of the 1960s. corrected for inflation, we arrive al
a figure ¢n the $15 to $20 million a ycar range.
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institutes for Teachers

The new courses desetoped under NSF auspices are
rol as widely used as they were a few years ago
(Weiss, 1978), and the learning techniques that
characterized many of those coursen—tLhe 1nquiry
approach, hands-on student experimentation. and
student-initiated discussion—are not in common use
in most schools (Stake and Easley, 1978),

There are probably several reasons for this situvation.
Certainly part of the problem is due to the fact that
only short term teacher training efforts were made to
solve long-term problems. Several studies have indi-
cated that the NSF Institutes held prior to 1970 were
generally suceessfuls teachers whe had autended such
institutes were more likely than other teachers to be
using curriculum raterials developed with NSF sup-
port. 1o be emph asizing laboratory activiries, and to
be stres.ing a papil-centered approach (Schiessinger,
Howe. vt o 1973, p. 149). Nevertheless. in Fiscal
Year 1971, NS ncgotiations with the Office of Man-
agement and Budget resulted in a reduction of over
onc-third in funds for tecacher-training institutes
(from 33.1 million dollars te 20.1 million dollars}. In
cxplaining this change in priorities in 1971, Dr,
William McElroy, the new NSF Director. staied:

Up 10 now we have put roughiy 5460 milion mto the
summer institutes Jor high school teachers and we
think we have reache. the maximiun benefit from-
this approach. We think it 1s time to turn arpund and
reexamine our whole approach . . . The major cut-
back is m summer finsuntes for high  school
teachers . . . 40 percent of our lugh school teachers
have now participzted in one or more of these.
Unforiunarelv. we don't have, but hope to know by
the end of the yvear, how much further we can really
g0 i reaching the football coach who is assigned 10
teach biology «t the hgh school tevel (Cragne. 1976,
pp. 145-146).

As it turned out, the issue was not so much how 10
reach the ‘*football coach who is assigned to teach
biology"" as it was to give the new teachers who con-
tinued 1o cnter the schools an understanding of the
speeifi¢ content, raticnale. and techniques required
to wcach the improved core curriculum coutses
devcloped during the previous fifteen years,

Fach year, the schools have a significant rurnover of
science and mathematies teachers. In 1971, the aver-
age teaching experience of secondary school science
tecachers was between 10 and 1t years (Schlessinger,
et gl, 1973, p. 103). In recent years, this figure has
increased slightly: in 1977 the NSF statistical survey
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found an average of 11.5 years of experience for
mathematics. science, and social studies teachcrs,
with no great diffcrences among the three subject
areas (Weiss, 1978, p. 137). Many of the 40 percent
of the teachers who had attended NSF institutes prior
to 1970 are no longer teaching.

Although declining school coroliments have now
slowed the hiring of new teachers, declining enroll-
ments have created new problems. When lay offs are
necessary, younger teachers with little seniority are
the first 10 be terminated; they are often replaced by
teachers with more seniority who have been trans-
ferred from other disciplines. 1n 1977, 13 percent of
the secondary school science teachers in the nation
were teaching courses they did not feel adequatcly
qualified to teach (Weiss, 1978, p. 144},

For example, it is not at all unusual to find a former
chemistry or biology teacher with no academic back-
ground in earth science assigned 10 teach that course.
In such situations, teachers ofien abandon the more
rigorous course matcrials'in favor of alternativc texts
that stress reading about science, and place fewer
demands upon the teacher. The classrooms of these
teachers are generally distinguished by a lack of
emphasis on laboratory work and a_preoccupation
with answering the questions ay the end of each
chapter.

Unfortunately, the adequate opportunities have not
been provided during the 19705 for retraining
teachers who have been transferred to new fields.
The 1971 reduction in Tunds for teacher institutes
described by Dr. McElroy was followed by fTurther
reductions, and in 1975 all funding for NSF teacher
training programs was suspended. 1n 1976, Congress
restored $4 million for teacher institutes but
restricted ils use 10 institutes that are disciplinary in
nature and not integrated with course development
efforts.” These are institutes of the original kind.
those intended to help teachers learn more chemistry,
more mathematics, or more of some other subject
they teach. Although there has been some dissatis-
faction with the extent 10 which these institutes
actually increased the scientific knowledge of
teachers attending them, there has been gencral
approval of the objective. )

Much more controversial has been a second type of
institute, As new courses and matcrials were pre-
pared by some of the curriculum projects supported
by NSF, it seemed desirable 10 give teachers of those
courses special training not only in the subject matter
but also in methods of handling the laboratory and
other special matcrials used in the new courses, and
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in how to use the discovery or inquiry method of
teaching that some of these courses emphasized.

The second objective has been both confused and
criticized. The purpose has sometimes been described
as stimulating the adoption of new curricular
materials that had been developed with NSF suppory,
and when so described has been justified in increas-
ing the effectiveness of the courses developed under
the NSF Course Content Improvement Program. At
other times, however, the same effort has been
criticized as impropcrly interfering with course selec-
tion decisions that should be made at the local level,
These cour.e-specific institutes have also been
charged with seing unfairly competitive with private
textbook publishers who do not have funds to sup-
pott teacher training institutes.

Although boih of these issucs have been overempha-
sized in recent years by soine members of Congress,
there have been Tew complaints from publishers or
school district officials. A 1975 report on the clemen-
tary and high school publishing industry indicates
that, although the publishing ndustry was apprehen-
sive twenty yeais ago when the NSF Course Content
Imptovement Program wasinitiated, most publishers
now aphreciate the need for course-specific
institutes. The report explains:

[Putlishers) may not be equal to the challenge of new
curricultun tnaterials with thewr new dapprogaches 1o
teaching ond learning and with contert frequently
not inchided in the teacher’s undergraduate and
graduate curiiculun:. The publishers' efforts to
expand implement- tio - evond their present efforts
1s lunited by the nwoney avatlable in school budgets.
Many publishers are convinced that the prograins
ther develop with a heavy wmvestment of their own
Junds. as weil as the progrants developed by Study
Groups and Councils. do not always live up to expec-
tarrons hecause of the cost hmit pnposed on
implementation i(BCMA Assocwates, 1975, p, 21).

Morcover, the speetre of interterence in loeal cur-
riculum decisions is dispelled by the endorsement of
NSF activisies by many school superintendents. The
NSF <tatistical survey found 58 percent of the super-
intendents agrecing that federal support has
improved the quality of curriculum alternatives
available 10 schools, 66 perceni belicving continued
federal support for curriculum development to be
necessary, and 77 percent believing that NSF should
continue 10 help teachers learn 10 implement NSF-
funded curricula {Weiss, 1978, p. 76).
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Several changes in N8I poliey had the effect of
depricing mans teachers of contact with the indi<id-
uals who were mmost know ledgeable and most com-
mitted 1o the weecewdful utilization of the new
maCrid, in the core arcas of wicnee. Thewe changes
included ASF'C reluctance to fund teacher training
efforts by the groups respomsible for developing the
new materials: termination of some of the projectsin
the core areas before their fruinion; and a wwiteh in
emphadsis from the core subyects 10 interdieciplinary
approaches and weial audies. During the period
when the largest numbers of teachers finally began to
use the core curriculum materials developed with
NSF support, modt of the curriculum progect person-
nel were dispersed, and could no longer respond 1o
the problems encountered by teachers. This diveon-
tinuity also presented project perconned from becom-
g significantly involy ed with the very real problems
of large-seale course implementation:  such
experience could hase prosuded the badis for substan-
tive imprinenints i later revivons of the coure
malterials. ’

Although there can be no substitute for <ubject-arca
competence. the NSF slatistical survey revealed that
large number. of teachers indicated a need for addi-
tional assistance 1o obtaining information abou new
instructional materials (43 percent), learning new
tcaching methods (43 percent), implementing the
discorery “inquiry approach (36 pereent), and uding
manipulatise materials (33 percent) (Weiss, 1978,
p. 147). The discipline-centered inttitutes that are
now authorized may be atle to meet ome of these
needs in addirion 10 increasing teachers’ knowledge
of the diswipline mvoived. But pad experience hag
shown that there it no such thing ac a *“‘reacher-
prool”’ curriculum. Unlew adequate reacher training
programs ure prosided when new courses are intro-
duced, very linle change occurs 1 the dassroom save
the wbdtitution ot ontie textbook lor another

Mod of the major currtculum devclopment gronips
have stressed that the approach need by teachersin
the clasroom v at wmporrant as the new ceurse
matetial. Some projects hasve strecsed that the cuc-
ccoe of therr matenials in the classroom i« critically
dependent upon the adoption of a new role by the
teacher. Teaching «cience or mathematics with an
emphavs on the quality of children’s thinking is an
alien experience for many teachers, and is not an eass
task for ansone. Teachero who are not convinced of
the need o change thew approachies to teaching can
and do abotage ecen the bedt of the new prog\r‘ams‘
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The NSF cace udics suggest that considerable atlen-
tion needs to be gien to the development of sirate-
giew to help reachers cope successfully with the
practical problems created by the introduction of
new teaching approaches and materials into their
classrooms, Substantive and long-term reacher
traimng effort are needed. both to updaie reacherd’
undesdanding of «ience and 10 address z,ge specific
problems and challenges that the new courses
generale, wch as the use of the inguiry approach, the
developmem of questioning techniques that focus on
the quahty of a student’s thinking, the management
and use of manipulative materials, the orchestration
of @ multi-media approach, the evaluation of student
achievement, and the maintenancee of diseipline in an
activity-centered classroom.

Rarely are these «kills adequately mastered in the pre-
wer«1ce education of teachers, partly because teachers
ticually do not know which courses they will be teach-
mg until they are hired, and partly because theo-
retical discussions of pedogogy do not seem 10 have
much impact on teachers before they have grappled
with the realities of managing their own classrooms.
The alternative is more cffective inservice training
programs, but local school systems do not have the
capabilitics, resourees, o will to assume respon-
whbilitics for the inserviee training of science and
mathematics eachers, particularly at the secondary
tevel. It is therefore important thar the National
Science Foundation resume support for institutes
that can be cource-specifie, as well as for those that
are primarily disciplinary in nature.

The charge of undue interference in local curriculum
«ctection decisione need not arise, for NSF funding of
institutes with the original emphasis on the upgrading
of :ndividual teachers would allow NSF to remain at
arm’s length from the adoption of speeific programs
by specifie school systems. After a school system has
decided to imtroduce a particular new program,
«pecial training for the teachers is essential regardless
of whether development of the new program has
been wupponied with NSF funds.

In addition 1o inservice training programs for teach-
ers, more ¢fforts shonid be made 10 develop summer
institutes for elementary and secondary principals,
focused on new approaches 10 the teaching of science
and mathematsce. Besides making principals more
effective, such efforts might also enlist their support
in recruiting reluctant teachers to participate in
insercice traming institutes,
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Recommendation 3: We recommend support of an
NSF program of institutes for teachers. both 10
increase their kaowledge of subject matter and to
improsve their <kilt in teaching the new courses that
will be developed 1 the future. whetlier the deselop-
ment of thew courses is funded hy public or praate
SOUrCes.

Although there has been much testimony 10 the value
of the NSF institutes, it must be acknowledged that
the leaders of some of the institutes were disap:
pointed that they were not more effective. In plan.
ning for future institutes, attention should be given
to overcoming the defimencies reported in some of
the past ones.

At peak level during the lanter half of the 19605, NSF
was expending close to $40 million a year to support
institutes attended by about 40,000 1cachers a year.
Neasly 90 percent of the institutes were for high
school 1eachers, and the major cost was for stipends
for the teachers who atlended summer or year-long
institutes. The part-me institutes  attended by
ins¢rvice 1eachers were considerably less expensinve.
For the future there is no “‘right” number of
institutes: tne number will be determined by the nor-
mal political processes of balaneing competing need s
and apportunitics. but we believe the program should
have permanent. continuing status.

Non-Traditional Educational Opportunities

Much learning goes on oulside of schools and vchrol
lessons. The Panel had cxtensine discussions on only
once of the non-traditicnal educational agencies—:he
science and technology centers that now constitule
the most rapidly growing segment of the muscum
world. But twe others should be mentioned. lor
although the Panel did not consider them n detail
they will have to be given careful attention in future
effons 10 improve scichee education.

One has resulted from recent revolutionary changes
in clectronic circuitry. The hand-held caleulator is
used by many thousands of siudents and teachers, to
salve a variety of quantitative problems. Computers
ol in¢reasing power and decreasing cost have added a
new dimension (0 instruction in a range of subjects,
Compuier-aided struction has not fulfilled all the
hopes of ity advocates, but surely {s not vt to he dis-
mivsed. When and how (heve powerful 1ooly can mont
eftectively be used in educarion is a topic of much
importance m future studics of saence educanion,

The other is television, which has clearly hecome an
chormously potent loree in American socrery. Mast

Aruitoxt provided by Eic:

childran watch and are influenced by it, and several
studics have suggested that by the time they graduate
from high schaol, many students have spent more
time watching (clevision than atending school—
20,000 hours and n.ore,

The Panel noted that in the past, TV science pro-
grams have not been popular with children (Holden,
1978} and that exen the best programs have nol been
1ol ally successful. particularly in involving the child
actively, instead of as a passive spectalor. Never-
theless. a major challenge and opportunity lies in
using televiston, perhaps in unconventional ways, as
a 100l to improve science literacy. The Children’s
Television Workshop science series now being
developed has atiractive possibilities; the Panel

‘would hope other innovatlive approaches can be

found.

It is possible that new and cheaper technology might
help in making children more active participants. For
instance. il is likely that video discs will soon be
available in classrooms soghat video materials can be
consulted readily and without help from 1eachers.
just asv books can now be used. Similarly. cheap
hand-held video cameras and recording equipment
could allow children 10 video-record their own
sdence programs. the goal being not necessarily the
finished product hut rather involvement in the pro-
cess of program preparation.

Television and the computer have drastically changed
most people’s lives in the past 25 years. However, the
right sirategy for their use in education. particularly
in sc¢ience education which depends heavily on active
individual discovery and conceptual development, is
not evident. Certainly much harm can be done by the
misapplication of inappropriate technologies. and
the glamour of sophisticated technologies often casts
them in the role of a solution in search of a problem.
The Panel would hope that in the fulure the educa-
tiona) value of these technologics will be assessed
objcctively, giving full consideration 10 both costs
and benefits, so that their most appropriate uses in
children's science and mathematics education can be
identsfied.

SUHENCE AND TECHNOLOGY CENTERS

Many a visilor has come away from a museum, a
planciarium, a ;00. an aguarium, or a s¢ience and
technology conter with a new interest, or an enhanced
undersianding of some scientific process or phenom-
¢non. These non-formal educational instiutions dif-
fer in kind, stvle, and effectiveness, but in
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communities that are fortunate cnough 1o have them
they can be valuable tesources 10 children and
adults who want to know more about science and
technology.

Their permanent and traveling exhibits and their spe-
cialized collections aud facilities provide opportuni-
ties for cxperiences that are practically never
available in schools. One can watch a polar bear,
view science films, get a close-up view of a live
octopus, sit in a space capsule, or examine artifacts
from early civilizations and other cultures. And
in a science and technology center—much more than
in the typical musecum or 200—one can also
manipulate, try out. and experiment with equipment
specifically designed to facilitate lcarning through
experience. As compared with school, the learning is
less systematic, deliberately less formal, and more
dependent on individual initiative and interest. At the
same {ime. the experience can enrich the classroom
fare, allow one to go more deeply into an interesting
topic, and bring a topic to {ife through dose study
and manipulation of specific examples.

These bencfits are available 10 those that seek them.
Yet there has been surprisingly little research on what
and how visitors to museums, s00s, and sticnce and
technotogy centers really learn. 1t seems clear that
some visitors learn much, and attendance records
and the number of repeat visits give evidence that
many people value these institutions. The scienceand
technology centers are especially popular; a 1974
survey by the National Endowmcem for the Arts
found 38 percent of all muscum visits to be to science
and technology centers, as compared with 24 percent
to history museums and 4 pereent (o art muscoms.
Sviende centers had 36.5 million visitors o 1975
{Kimche, 1977; Roark, 1979),

Bevause of their popularity and fexibility, sci-
ence centers can be very important contributors 10
increased science literacy of the American public.
How their programs and exhibits can best contribute
to this end is an arca of educational research that
merits much more effort than it has received in
the past.

In addition to their classic, moseum-like funclion of
presenting interesting and informative exhibits, many
of thes¢ mstitutions offer other educational oppor-
tunities. Examples include:

Spedial lecture-demonstrations, given to schoot
classes brought to the center for that purpese,
or taken to the school by the center staff,
together with a van load of demonstiration
equipment.

Aruitoxt provided by Eic:
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Organized classes, a few hours 2 day for pre-
school children; and short courses on pho-
tography. nagoetism. geology, computer
programming. and many other topics, taught at
leveis appropriate for designated age groups.

Guided tours. worh on projects that have
¢ducational value, a home and meeting place
for amateur science clubs, and 2 variety of
other activities, some far particular age groups
and some designed to attract whaole familics.

Internships for clementary or high school
teachers who want to Iearn more about science
oducation and how to make use of a varieiy of
kinds of pquipment, or for prospective teachers
during their preservice education.

Typically. the peaple who take adsantage of any of
these opportunitis constitute 2 volumary, self-
sclected group; people visit museums and scienee
centers because they want to. Thus the students who
make most use of these out-of-school opportunities
are likely to be those who are most imerested in sci-
¢nce, for there they can pursue their interests 10
grearer depth, in pew directions, and at their own
pace—all more readily than is usually possible in the
more structured atmasphere of the school.

This aspect is an asset that should be preserved, for

_ under currem priorities the abler and more highly

motivated students are now often given less attention
in school than sheir abilities and their potentiai con-
tributions to socicty would warrant. At a seience
center, they ¢an pursue favorite topics in more depth,
work on «cienve projects, and get expert advice more
readily than in most schoolil.

At the samce time, because these centers are located in
cities, they can also provide inner-city youngsters
with better opportunitics to learn what the natural
world is like than van be offered by the fenced-in
blacktop surrounding a city school building. Some
centers have already <tarted special programs for
shis purpose, such as the evenis sponsored by
the Qakland Muscum 10 involve local community
membery and the “explainer’ studemt intern pro-
gram of the San Francisco Exploratorium. Science
centers can plan quite significant roles in providing
alternative educational experiences for 1alented
studemts from inner-city schools who do not have
sufficient opportunities in sehool 10 pursue scientific
interests. This concept will be discussed in more
detail later, in the scction entitted ' The Needs of
Special Groups.”™*
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In some communities. the local science and technol-
ogy center may be the best organizational base for a
science and mathematics teaching resource center of
the type described earlier. A science center provides a
degree of independence from the school system itself.
The center’s staff may inciude experienced and suc-
cessful teachers and also practicing scientists inter-
ested in improving science education. And it may
already have a variety of useful supporting services,
such as shops, technicians, and graphic arts facilities.
The decision is obviously a local and individual onc,
for many communities do not have a science and
technology center. But in communitics in which they
do exist, their cducational usefulness could
1sometimes be increased by enabling them to assume
the additional role of a teaching resousce center.

In a number of communities, the educational value
of science and technology centers is already so widely
recognized that they are being pressed to do more
than can be supported by their over-strained budgets.
All of their functions require money, and admission
charges ire never sufficient to meet expenses. Gifts
from private sources or subsidies from public ones
are essential. Contributions from business and indus-
try, grants for special projects from private founda-
tions and federal agencies with scientific and
technical interests, and the new but still small sustain-
ing grants from the tederal Institute for Museum Ser-
vices are.all needed, and all helpful.

in some communities, the school systems of the
region have found the local science and technology
center to be so valuable that they regularly provide
some support from school budgets. This is a refation-
ship to be encouraged, for it gives both sides an
on-going interest in developing the most education-
ally useful methods of collaboration between the
formal school syst¢em and these non-school allies in
improving science education.

Recommeadation 4: We recommend the develop-
ment of additional science and technology centers of
the kind that now exist in a numbet of cities. Further-
more, we recommend the strengthening of coopera-
tive arrangements between these centers and nearby
school systems to increase the extent to which the
centers provide planned supplementation of the pro-
grams of the associated schools, and to increase their
general value to children and adults who wish to
learn more about science,

This recommendation does not call for action by the
federal government. A number of cities have found
means to develop science and technology centers;

i10

their number is growing: we hope it will continue to
grow. But we are not recommending their establish-
ment anywhere except where there is sufficient local
interest and local financial support to get one started.

The Needs of Special Groups

Minority group members and women are setiously
under-represented in science and engineering. In
1974, minorities constituted almaost | 1 percent of the
employed labor force. but occupied only about § per-
cent of all jobs in science and engineeting. Women,
who made up almost 40 percent of the work force,
comprised only & percent of the employed scientists
and engineers (NSF, 1977, p. 7).

These disparities are so great as to show clearly the
need for positive efforts 10 increase the opportunities
for women and for members of minority groups. But
citing the disparities does not mean that our objective
is exact statistical parity of all groups in all occupa-
tional fields. Indeed the attainment of precise statisti-
cal parity in all fields would no doubt require the itle-
gal use of race and sex as criteria for selection. In any
event, the goal should not be statistical, but individ-
val. any child who has the necessary interest and abil-
ity should not be denied access because of race or sey
to a career in any field of science or any of the profes-
sions based on science.

Among the four generally identified minority greups.
persons of Asian origin are statistically over-
represented in science and engineering, and therefore
do not need special attention in the context of this
report. The other three—American Indians and
Alaskan Natives, Blacks, and Hispanics—are ali
under-represented. Of these three groups, Blacks are
most pumerous. have been most studied, and will
most often be ysed as the illustrative minority group
in the following discussion. In general, however, the
special needs of Blacks are matched by similar needs
of the other two minority groups, and also by those
economically disadvantaged children in general.

Blacks constituted 1% percent of the 18-21 age group
in 1974 and 10.7 percent of the total undergraduate
population. But Blacks constitute only 6.9 pefcent of
undergraduates majoring in the biological sciences,
5.9 percent of those majoring in engineering, and 4.6
percent of the physical science major (Qffice of Civil
Rights, 1977).

At the graduate school level, the numbers of minor-
ities receiving doctorates in scientific disciplines are
even lower. Blacks, Hispanics, and Native Americans
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account for almost 20 percent of the population, but
in 1977 constituted less than 4 percent of the Ph.D.
recipients in all science and engineering fields, includ-
ing the social sciences. Women received 18 percent of
the doctoral degrees itt science and engineering in
1977 (National Research Council, 1978).

The situation means that as a nation we are not utiliz-
ing effectively many gifted young people, although
technelogical innovation is widely recognized as a
need focal to our economic health. A large fraction
of the nation’s corporate executives and more than
half of the federal decision-makers (GS-18 and
above) come from science and engineering back-
grounds. It is unfortunate that more women and
minorities are not receiving the scientific education
that would improve their opportunities for upward
mobility.

As children approach adolescencé, the availability of
role models becomes an important factor in their
selection of future careers. Studies have shown that,
although parents are listed by adolescents as the indi-
viduals most responsible for thejr carcer choices,
associations with other adults holding specific
occupations are second in importance (Pallone,
Hurley, and Rickard, 1973). There is a need, there-
fore, to provide more women and minority group
role models, if we are 10 encourge more adolescent
girls and minority group students to consider careers
in science.

Ways should be explored to increase the number of
such role models on the science and mathematics fac-
ulties of secondary schools. However, minority
group students and girls need contact with role
models from scientific careers other than secondary
school science or mathematics teaching. It is here
that industry and university science and engineering
departments can provide an important service by
lending scientific personnel to work with minority
youth and girls.

The Minorities in Engineering programs initiated
throughout the country beginning in 1972 provide
many examples of cooperative efforts involving local
school systems, industries, and universities (Com-
mittee on Minorities in Engineering, 1977). With sup-
port from a number of industrial corporations and
their foundations, these programs have focused on
establishing local organizations that encourage intes-
actions among secondary school personnel, college
faculty members, industrial personnel, and commu-
nity groups.

Howeaver, much remains to be done, not only in engi-
neering but in other scientific fields. Until it is possi-
bie to improve significantly the quality of mathe-

matics and science education for ajl disadvantaged

children, particularly in inner-city schools, there isa

need to develop an approach that will identify gified

but economically disadvantaged students early in

elementary and junior high school and follow them

through high school and college, so as to provide

them with the support necessary to increase their op-

portunities © . .earning and their chances of success.

There is much that could be done to help such

students cross the academic hurdles in their path,

such as the establishment of special schools or

schools-within-a-school, the provision of summer

enrichment camps in science and mathematics, the

arrangement of part-time student apprenticeships

with professional scientists and engineers, and the

provision of special career-planning assistance for

students and thejr parents.

If larger numbers of women and minority group
members are to have careers in science and engineer-
ing, larger numbers of students must be put into
good science and mathematics courses, enrolled in
the college-preparatory programs in high school, and
given the education that will qualify them for admis-
sion to scientific and technical programs in college.
Effective actions of this kind should be the conscious
and measurable objectives of programs to increase
interest and motivation. .

- Even if many special efforts are made, the task will

take decades. Success will require a national commit-
ment lasting into the next century. The fact that the
task cannot be accomplished quickly should not deter
us from continuing on what must necessarily be a
long-term effort.

Recommendation 5: In order 1o give women and
members of racial or ethnic minority groups greater
opportunity to become interested in and 1o prepare
for careers in scientific and technical occupations. we
recommend that scientists and engineers work with
their local school systems 1o provide special lectures
and classes; tours of local scientific, engineering, and
technical facilities; opportunities to meet with appro-
priate roje models; and other experiences intended to
increase their motivation and to ovetcome their dis-
ady antages in securing the education necessary for
scr'ntific and technical careers. In addition, we
recommend that efforts be made to idenmify gifted
but economically disadvantaged students early in
their schooling, so as to ensure that they will be

4
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afforded adequate opportunities to prepare them-
selves for admission 10 scientific and technical pro-
grams jn college.

Accomplishment of these objectives will require
widespread, decentralized. continuing effort on the
part of magy organizations and indjviduals. This
recommendation is équally broadiy aimed.

Accountability and the Use of Tests

The phrase *‘back to the basics’ summarizes the
most widely publicized recent campaign in education.
Three quarters of the States of the Union have
adopted some form of minimum competency legisla-
tion. legislation requiring students (o pass certain
tests before being promoted or allowed to graduate.
Both the back to the basics movement and the
minimum competency legislation are evidence of
increasing public insistence that schools be held
accountable far the performance of students.

The whole movement has been fueled by widespread
complaints that high school graduates are not as well
educaited as they should be. Employers complain that
new young emplfyees with high school diplomas are
illiterate. College English depariments are having to
shift more of their Freshman English classes to work
on composition and remedial English instead of
teaching literature courses (Gibson, 1978); publicity
has been given 10 declining scores on the Scholastic
Aptitude Test, and part of that decline has been
related to the fact that *‘less thoughtful and critical
reading is now being demanded and done’” and
“careful writing has apparently about gone out of
style”* in many schools (Wintz er al, 1977).

So the call rises for an end to social promotion. the
abolition of fnlls ard a reduction in the number of
soft courses, for greater emphasis on the basics of
reading, writing. and computat.on. for the use of
standardized tests to determine whether students
have attained minimum competency, and for
increased accountability on the part of the schools.

The motvanon for much ofF this concern is highly
laudable. The public should be interested in iis
schools. There is room for much improvement in the
curriculsm. Reading and writing are basic and cssen-
tial skills. Schools should be accountable for the
effcctiveness with which they educate the nation’s
youth. The trouble with accountability is not with the
concept, but with the method bv which student per-
formance is measured and publicly reported.
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If reachers know the tests that will be used to
compare their phapils. their schools, and their own
performance, of course they will emphasize in their
teaching the skills and knowledge that aie empha-
sized in the tests, Nothing else could be expected.
Indeed teachers would be remiss if they did not help
their students acquire the information and skills on
which they will be judged.

1t is therefore necessary to understand the methods
by which pupils are judged. and 10 analyze the slogan
“*pack 1o the basics,”” for that slogan seems to have
different meanings for different users. As a reasser-
tion of the primacy of the central core subjects in
contrast with a variety of ‘‘fringe” or ‘‘soft”
courses, it raises a question of educational philoso-
phy on which there is continuing argument. and to
which the answer oflen_dependé upon the particular
students being considered.

As insistence on mastery of the facts, methods. and
skills that are essential for competent performance,
learning the basics of mathematics or other subjects
has the same kind of solid justification that j; does in
learning to play basketball, or a musical instrument.
initially, reading. writing, and arithmetic are skill
subjects. After the rudiments have been learn:d, they
become much more than that; but for a beginning
pupil much practice is required to master the basic
skills. B-cause those skills are essential for other
school subjects and for effective management of
many aspects of adult life, the publicis right in want-
ing to hold schools accountable for the ability of
their students to read. write, and calculate with
reasonable competency.

Reasonable competency may be all that can be
expected of some students. but for others that level is
not enough. particularly in the higher grades and
especially for the more competent students. Thus loss
results when back 10 the basics seéts limits on what js
to be ]earn%s it does when {1) some subjects. such
as scieneev-are excluded from the definition of basic
education which is used to allocate state funds 1o
local schools; or {2) teachers and students are led to
helieve that there is ho need to g0 beyond the leve! of
minimum competency, as they are when promotion
or graduation are determined by scores on tests of
minimum competency.

It is this last interpretation. or implemeniation, of
thc back to the basics and minimum competcney
movements that we strongly opposc. When those
movcements sct a low cciling on expectations and
opportunitics, many of the childrcn and socicty are

-
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deprived. Ralph Tyler provides an example of how
the low ceiling of 3 minlmum competency require-

panel {which | chaired) heard criticisms that the
eleventh grade testing program was resulting in an
overemphasis in many high schools on elementary
reading, arithmetic, and specific test items in order to
ensure that students can pass the tests. As a result,
high school syb;'e'crs such as science, history, litera-
ture, music, and the arts have been negiected. Some
of the teachers actuaily believed that the law now
reguired them to narrow the curriculum (0 these
minimum competencies. .. . . Many teachers inter-
preted the emphasis on basic skills to mean they must
devote most of their attention to routine drill”
(Tyler. 1979, pp. 29-30).

An encouraging contrast to this report is the fact that
some students now seem (O recognize what has been
happening; a recent survey conducted by Gallup Poli
and the Kettering Foundation found many students
saying that elementary school standards are 100 low
and that classes are not sufficiently challenging.

In practice, the emphasis on minimum competency
has fed to over-reliance on tests of those aspects of
the curriculum that can be most readily expressed in
simple numerical scores. This tendency is reinforced
by the already wide use of objective and nationally
standardized tests of aptitude and achievement, and
by the desire on the part of parents, the public, and
school administrators to be able to compare this year
with last year, or this school with that one.

Unfortunately, this emphasis on numerical measures
that are easily obtained and easy to report under-
mines an important part of the schools’ educational
function, for the tests that best satisfy the desire for
case of administration and reporting are, in the main,
designed to measure the simpler and more routine
aspects of education: ability to perform the four fun-
damental processes of arithmetic rather than under-
standing of mathematical principles and reasoning:
remembering the names of coheepts rather than
understanding their meaning; ability 1o recognize
rules and principles rather than ability to interpret
and apply them; ability 10 recognize parts of speech
rather than ability 10 write literate English. Yet as a
report from the Councit for Basic. Education empha-
sized, *‘without the thinking elements science
reaching is stripped of its greatest appeal to
children,”’ and these ‘‘more subtle and ofien more
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important objectives of education’ tend 1o be sup-
pressed by the rigid application of accountability
measures (Hausman, 1976, pp. 3 and 10).

It is possible 10 improve the examinations that are
used 10 measure minimum competency, and that
should be done for they will no doubt continue to be
used. Bui even at their best, they help establish a
single standard for the granting of an educational
credential, a standard that may be discouragingly
high for some students and dispiritingly low for
others. As stated earlier, there are important basic
skills that students shoutd be expected to learn, and it
is appropriate 1o require demanstration of compe-
tency in readitg, writing, and arithmetic computa-
tion. But measures of (hese skills should never consti-
tute the sole basis for decisions concerning promo-
tion or graduation of students or the evaluation of
school curricula. Tesis of these skills do not measure
and do not purport 10 measure all that should be con-
sidered in making those decisions.

We, therefore, recomniend that jeachers be provided
with a more desirable and flexible alternative: a Jarge
bank of carefully constructed examination items
from which indjvidual schools and individual
teachtrs can select their own examinations
{Zacharias, 1979). There should be such a bank or
reservoir of test items in each subject or major area
tncluded in the curriculum: in the sciences. and also
in foreign languages, social studies, the arts, and all
the rest. .

Each bank should cover a wide range, from the ele-
mental and simple facts (o the tdeas, the concepts,
the methods, and the more difficult and abstract
aspects of the subject. Each item bank should include
questions of several types. Some can be of familiar
multiple-choice form, but other types would also be
included. Essay or discussion questions are harder 1o
score, but pedagogically more effective. In between
multiple-choice and essay questions are open-ended
questions that can be answered by a word, aphrase, a
sentence, a computation, or a comparison. These
items can be scored in a highly reliablc manner; they
can be phrased to require real understanding: they
can be written in great variety: they serve more eflec-
tively as a basis for class discussion than do multiple-
choice items; and they stand up betnter to public
scrutiny.

Each bank should be large enough to provide very
wide choice in selecting items 10 make up different
evaminations—different in order 10 be appropriate
for the wide ran.e of schools and pupils that exist in
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the United States, and different so the same schoot or
teacher can draw many examinations from the bank.

Moreover, and most importantly, the bank should
not be secret. All of the test items should be publicly
available to teachers, parents, school children, or
anyone who is interested. Unlike tests whose secrecy
must be carefully preserved, there would be no
danger in allowing students to examine the test bank.
Within any field—biology for example—there would
be so many different items, testing s¢ many different
aspects of biological knowledge, principle, and
method that any teacher could say to a pupil: **Go to
it. §f you can answer the questions in the biology
bank you know enough biology to earn a high
grade.”” It may be desirable to add that under most
circumnstances the particular items from the bank that
will appear on a given examination should not be
announced in advance. The whole item bank should
be open. but if the panicular questions on whieh
students will be graded are known in advance,
students will be tempted to concentrate oo exclu-
sively on the answers (o the selected items.

Open access to the whole test bank would force the
people who construct the test jtems 1o do a better job.
It is difficult to write testitems that assess a student’s
ability to think clearly, to understand principles and
relationships, to express ideas in clear. congise prose.
It is more difficult to write such items than 10 write
test items that depend on memory for facts, names,
or word meanings; but it is not impossible. If all of
the items are open to public inspection, and if the test
bank is expected to cover the whole range of curric-
ular objectives, the test writers would have to do a
better job.

if all of the items are open (0 inspection, they are ako
open to objection by experts. Scientsts could chal-
lenge any that involved faulty understanding of the

Heginning 10 the 1930+, the Unigrany of € meago taciity —with
help troms the Losersity™s Board of Examinapons—onsituted
fong. scarihing examenations that were the sole baas for grading o
many courses  These exarmmations invluded wome muluple-chmge
and other objegve items, somse In be answered by a word or
phrase, and some that reguured tonger answess. As soon dy one of
these examindttons was wsed. coptes were made asailable v the
Uinnersiy Book Store tor purehase by apyone interesied  This
syslem worked very sattacionds  The facalty had 10 consinut
good cwmmations, ones they  were wilhug o make publbe
Students had the oppottumis 10 had out 1in adsame what the
taculiy consadered to bg the contemt, seofe, and appropriate
evanipation tor o course  The reasonableness of our proposal s
supported by thes tavorable expenense, but gar propasal goes tur
ther 1 makink the whole bapk ol fems svalable Trom the sart
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scientific facts or principles involved. Representa-
tives of minority groups could challenge any that
seemed unfair 1o their groups.

The purposes of these test banks would be to improve
education and to give teachers wider latitude in
measuring what their pupils have learned than is pos-
sible with standardized tests. For other purposes,
tests of other types are available. Employers and col-
lege admissions officers can continue to use stan-
dardized tests to aid in making their selection deci-
sions. Educational and vocational counselors can
continue o use the tests they find of value in their
work. The National Assessment of Educational Pro-
gress will no doubt continue to use tests designed for
its purposes. Tests for these uses are typically the
same throughout the country, and care is exercised to
keep the test items secret, at least until after the test
has served its purpose.

But neither national standardization nor secrecy are
necessary for lests used Lo assess progress during the
school year; to help diagnose areas of strength or
weakness; (o use as starting points for classroom dis-
cussion or other forms of teaching, or to determine
when a student is ready to move to the next level or
block of material; or is ready for promotion or grad-
uation. For these purposes, examinaiions consisting
of questions selected from the appropriate test bank
can give each school or teacher substantial latitude in
selecting items with the content and at the level that is
appropriate for that particular group of students.

Recommendation 6: We recommend vigorous efforts
at local levels 10 combat the overemphasis currently
given 1o scores on standardized tests of achievement
in comparing the performance of schools, classes,
and individual pupils. Because the tests most gen-
erally used for these purposes give emphasis to the
more elementary and routine abilities necessry to
meet “‘minimum competency” requirements, they
constitute only a part of the basis upon which schools
and pupils should be judged. In addition, in order to
make available more desirable tests with which
teachers can appraise the performance of (heir
pupils, we recommend the creation, for each major
subject, of a large bank of test items of varied types
and covering a wide range of skills and knowledge of
the subject field. These test banks should be openly
available to any teacher, school administrator,
parent, child, or anyone else who is interested. Open
availability of the entire bank of test items should
improve the quality of test items and will give
teachers latitude in selecting the test questions that
match their educational objectives.




Much work would be involved in making up the
thousands of items that would be needed for the item
banks in all of the major areas of the school cur-
riculum, and to pretest the jtems to determine their
difficiélty and uncover hidden ambiguities. Because
the test items would be of quite varied types, more
time would be required to score them than is neces-
sary for tests that can be scored by machine. But off-
serting these costs would be the large amount of time
saved by not having to construct individual teacher-
made tests and the advantage of having access to a
large resource of reliable and well-tested items from
which any teacher could draw examinations tailored
to the particular needs and interests of a school or
class. . :

Implementation

Successful achievement of the objectives of our
recommendations will require leadership, coopera-
tion between the scientific and educational com-
munities, and continving government support for
privaie initiative.

Leadership

Most of the leadership must cotne from scientists and
scientific organizations. The NSF studies indicate
that leadership in this effor1 is quite unlikely to come
from anywhere within the educational system. Only a
stnall percentage of school superintendents and prin
cipals are primarily interesied in science or mathe-
matics. Teachers rate them low among available
sources of help on problems in 1eaching science and
mathematics. A maze of state and federal regulations
and requirements forces them to be systems
managers rather than educational leaders.

Some subject matter coordinators could serve as
leaders, but the excellently qualified ones are few in
number, and typically they are able to devote only
about a fourth of their time to working with teachers
on instructicnal marters.

The individuals teachers who are interested are geo-
graphically scattered. Working on curricular reform
and the development of innovative teaching materials
is not generally rewarded in most school systems.
Some of the specialized societies, such as the
National Council of Teachers of Mathematics or the
Nationa! Science Teachers Association, can be very
helpful. But the major national association, the
National Education Association, has lost most of its
former interest in educational maitters as « has
becomc an aggressive labor union.

-

Thus, responsibility for leadership seems to lie in the
hands of scientists and scientific associations. In the
19505 and 19605 most of the scientists actively involved
in the curriculum projects came from academic insti-
tutions, and that will prcbably be true in the furure.
But there is also a rich source of talent among scien-
tists and engineers in industry, and they may be of
special value as greater emphasis is given to improv-
ing science learning for ail students, whether or not
they are going to college or whether they are likely to
follow careers in the scientific and technical fields.

From wherever they may come, scientists will have to
take the initiative. Many are not satisfied with the
present performance of the nation’s schools, and
believe that improvement is possible and necessary.
They now have the choice between doing the hard
work necessary to provide leadership in bringing
about the desired improvements or of resigning
themselves to the expectation that those itnprove-
ments will not occur.

Institutional as well as individual leadership will be
necessary, and the MNatjonal Science Foundaiion is
the most experienced and appears to be 1he most
appropriate institmional leader. Onher federal agen-
cies, school systems. and private foundations should
help, as they havc in the pasi, but a leading agency
is required to focus the governmental interest and
support.

One of 1he unknowns of 1he legislative future is
whether Congress will vote to establish a new Depart-
ment of Education, and if it does so, whether it will
transfer the precollege educational responsibilities of
NSF to that new Depariment as some of the advo-
cates of the new Department propose. The case can
be argued either way. Science education is part of
education and should therefore be part of the new
Department. Or, science education is part of science
and should remain in close alliance with other scien-
tific activities. 1f a new Department of Education is
established, it may develop in such a way as to make
the transfer seem desirable, But for the time being,
we give more weight 1o two reasons for retaining
responsibility in the National Science Foundaiion.
One reason is the nature of the activities to be sup-
ported. The recommendations presented above will
require individual decisions as to which proposals,
among a number submitted, are most meritorious
and can be supported. NSF has had much tnore
experience in the support of individual projects
selected as most meritorious by the processes of peer
review than has either the Office of Education or the




National Institute of Education. Indeed, a substan-
tial part of the Office of Education responsibility has
been for programs in which funds are allotted by for-
mula instead of on a selective basis.

The other reason .concerns the personnel involved.
Scientists, who will have to lead the whole effort,
already have well-established working relationships
with NSF. Moreover, because the jnterests of scien-
tists in education are often closely linked 10 their
interests in research, strong continuing relationships
with NSF are altogether likely. For these historical
and organizational reasons, we believe that the NSF
should continue to be the federal agency with major
responsibility for supporiing efforts to improve
science education at the precoliege level.

Cooperation

Leadership will come from scientists, but they should
make greater efforts to enlist the active cooperation
of the educational community than they did {n the
1950s and 1960s. Specialists in education are needed
and they can be of much help in getting improved
programs accepted by the educational community.
They can also be more directly effective in devising
systems 10 reward teachers for using better materials
and methods, and can help build into the education
system the idea of a continuing effort toward
improvement.

New curricular materials are generally more demand-
ing of teachers than were the textbooks that preceded
them, They call for greater understanding of subject
matter, and require effective use of teaching skills
that are not required by simple reading and recita-
tion. But this is not what is emphasized in most
schools of education. So far the schools of education
have had relatively lintle involvement in the course
improvement effort. Individuals, particularly
specialists in science education, have been valuable
members of many of the projects teams. And some
of the institutes for teachers have been sponsored by
schools or depariments of education. But the educa-
tion profession did not initiate the major efforts to
improve education in science and mathematics, and
the initiators of that effort have not done enough to
enlist the continuing cooperation of that profession.

Now, with clear recognition that a continuing effort
is needed, the leaders of that effort should seek
means of involving more effectively the deans and
professors of education. In the long run, it is they
who will determine whether new teachers enter their
first positions reasonably well grounded in their
fields and able 10 use teaching methods thar help
young students learn to think and develop raticnal
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abilities. The schools of education should inculcate
the attitude that curricular improvement and the
development of better materials and methods wil! be
an expected and continuing part of each teacher’s -
professional life.

Support for Private Initiative

Twenty years ago, NSF clearly distinguished the
educational responsibilities of the federal govern-
ment from those of the private sector and local
government. Congress had recognized the need for
federal assistance to the nation’s schools, and NSF
was authorized to use part of its funds for that pur-
pose. But it would not try to control; instead, it
would support *'the activities of competent persons
and groups in the scientific and academic com-
munities in carrying out what those communities
judge to be needed and proper. The Foundation
takes pains 10 avoid wherever possible the implica-
tion of endorsing or specifying attitudes, the nature
of course content, or related jtems which are properly
the province of the educational community. The ini-
tiative must derive from the academic community"’
{Quoted from 1959 budget statement, NSF, 1975,
Vol. 11, p. 21).

In taking this posture, NSF was honoring the long
and deep tradition that educational responsibility is
reserved to private institutions and to state and local
government. At the same time, NSF was honoring
another deeply rooted American tradition, that
voluntary private action is often the most effective
way 1o accomplish major public purposes. In support-
ing research, NSF had already followed (his course.
It was accustomed to selecting the most promising
proposals from among all those submitted, but it did
not try to decide what problems should be tackled
next of what methods should be employed. Scientists
actively engaged in research were considered to be the
best judges of those matters. And s0 it was with
improvements in education; scientists and the educa-
tional specialists and teachers who were working with
them were considered to be better judges than the
NSF staff members of what should be taught 10
precollege students and of how it should be raught.

For several reasons there has been appreciable back-
sliding from this position. Congress still pays tribute
to the tradition of local autonomy, and in fact has
reprimanded NSF when it thought some of the Foun-
dation’s implementation activities had gone too far
in influencing school systems as to the curricular
materials they should use., Congress itself has not
tried 1o dictate what should be taught in the nation’s
schools, but it has come dangerously close in
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deciding some things that should net be taught.
When some of the NSF-funded projects in the
biological and social sciences encountered criticism in
Congress as being value-laden or controversial, NSF
was seized by anxiety. Both Congress and the
General Accounting Office have warned NSF that it
cannot avoid being responsible for the content and
conduct of curriculum development projects, and
that it should take a more active role in determining
in advance what is needed in the way of educational
improvement and then seek means of responding to
those needs.

NSF has been immensely valuable in achieving many
of the improvements in science and mathematics edu-
cation of the past quarter century. Other federal
agencies and some private foundations have also
been involved, but NSF has clearly been the primary
supporter of the whole movement. In large part its
success has been dye to the fact that it had the con-
fidence of the scientfic community, and it, in turn,
was geared to provide financial support for the best
ideas and proposals that were generated in that com-
munity. NSF was successful because it did not try 1o
mastermind the whole effort and because it could
pick and choose from amo:g all the ideas emanating
from the community of scientists and educators
interested in the improvement of education.

Much experience tells us that the support of private
interest and effort is often the most effective way to
achieve a public purpose. But when private initiative
is supported by public funds there is strong tempta-
tion for the nrovider of those funds to exert more and
more control. Unless that temptation is resisted. the
private initiative that started the whole effort is
weakened, and is likely 1o be squeezed out. The fact
that this tendency is wrong in principle and usually
inefficient in practice is likely 1o be forgotten by a
bureaucracy that is overly responsive to criticism.
Nothing useful in education can expect universal

Q

RIC

YA FullToxt Provided by ERIC

approval. The response {o criticisms must not be the
typical bureaucratic remedy of stronger central
control.

In looking toward the implementation of the recom-
mendations made above, the tendency toward cen-
tralization and increasing national regufations should
be resisted as vigorously and continuously as possi-
ble. The teaching resource centers we have proposed
will operate in individual communities, some as parts
of school systems and others under other organiza-
tional sponsors. Each should be planned, organized,
and managed in terms of its local resources, opportu-
nities, and customs. Similarly, as efforts are made to
improve education in mathematics—to achieve
something better than the traditional emphasis on
computation and better than the original versions of
the new math—it is surely reachers and mathemati-
cians in the field, not staff members jn Washington,
who can best decide what to ry and whether what
has been tried has worked as effectively as it might.

What is called for is enlightened self-restraint on the
part of the National Science Foundation, the Office
of Management and Budget, and the Congress. All
recognize the principle involved, but in day to day
dealing with details staff members are always under
pressure 1o take the **safe’’ course of increasing cen-
tral control or adopting another national regulation.
Yet principle should be made to prevail. NSF surely
does not want authority over the substance of what is
taught in the schools. Congress would not want that
power to be hald by any agency of the Executive
Branch nor to arrogate it to itself. The proper role
for NSF is to allocate public funds in the encourage-
ment of the best independent initiative. Of course
NSF must then see to it that those funds are honestly
and competently used for the purposes intended. But
decisions as to what educational improvements are
most needed and how those needs can best be met are
emphatically not decisions to be made by an agency
of the federal government.
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American Association of School Administrators

Summary of the Findings of Three the leadersip of curricaluns and insrugtion reeene
NSF Sponsorcd Studies on the Siatas coneise, periiment and relevant mlormabon from
of Precollege Science Education stidies conducted s the vanons carpcular areas,

The purpose o this paper 15 o proside such @

The Final Report

Raymond G. Melton
Purpose

Each year hiterally mndreds of government and nons
goreroment  agencies  condiadd sup e, research
studies, probes, assessments, evaluations. and com-
missiup papers 1o be wpiten, all relating o the held
of cducavon. | omunately. or untortunmels . g the
case mad be. st of us as school sdomistrator
neser see ot hear of the resnlis ot these many ac-
taties, Howeter, trom tnne (o nme hindings from
these gemines produce data which s pertinent o the
prachcing school sdnunssirstor. L nhzason of this
data could s~ the admstrator in areas ol publie
relations, sehool board relatienships, curriculum Je-
welopment, stall desdlopment, organtzation develop.
ment, and many other areas. Having htde time to
spend plowag through the jargon, the annoisied
information. or the tables and chaps which are
presemied 1 most of  (hese reports, the sehool
admmitraer chooses 10 send these Feporis on (o
someane ¢he or hile theny i "hale 13

FThe ment ol (s repart o sen as an Amencan
Avoestion  of  School  Admmntrators {AASA)
member v Lo provide o sutmary ol 1hree extensoe
vudics canducted by the National Soence Founda.
non (NSF)Y on the sreaes of preceilege wiehe,
mathemaney and sougl stndies cduddnen. Solwol

©adounistrators,  and i partalar school  super-
intendents, need 10 be well wtornied abowr cur-
riculton e Hothey are (o provde sstrocnonad
leadership i1 ther distrees This v ospaally
true 1 those disipiets shere there v fe pepos
respunsible tor districr-wade curpoudum supen iston
and voorduwion

tven in those disinets i whidh currsufum e
otdinstors and speaaists are aaplosved, 0~ 1he
superintendent who has (e primars responsibilns
for presenung the districr”’s Instructiondl program o
the board ot edncatson and 1o dhe commuamy af-
large. B aimportant tha those people charged wah

fepurig,

Background

Fhe NSanooal Scence Toundstaon imtisied  three
studies 1o anw er two bastie guestuons:

F. What has been the impact of the 1w o decades
ot acv iy (0 improve saenee and math o the
sehoolh!?

2. What s the probide ol the wustion wdsy?

1o answer these guestiens, the (hree studies were
comimnsioned as o (1) literatore resiew, (23 nattanal
supsey, and () & series ol cave studies The seven
sodumes which resalied Tom these duties are:

Fhe Stone of Procotleee Sownce, Mathenaties and
Sowmtd Stuehren F ddmeational Practices m U8, Schopliy
At Envervien and Siinagres

Fhwe St oo Precolivee Sapeice, Mahentatn s aud
Sownitd Stdhies Felpcation (3 1oy

1977 Natiwonal Survey af Science, Mathematics and
Socral Science ’

U gw Senddies in Surenoe Feduoarion (2 1 oy )

Lo deat math the massive dits contaned i the seven
volumes and to wennty snplications tor school ad-
nmmnrators, NSF commissioned AASA (0 wumina-
reze the thred reporis, AASA avhed three members of
the AAS LNanonal Center far the Improsemem of
Fearmog (AASANCEHL ) Adson Paiel 10 assid in
the projet The three participaung AASA members
icluded

Dr Allson Jacksan, Associate State Director
Tor Vodational Education, State ol New Jepes
Depannment of Fducation, | renton, New Jerey

I Douwald 1| Wnght, Curncalum Speciahst,
Montgomery County  Intermediste Unn, Blue
Bell, Pennsy loan

x This report was published by 1he American Associmion of School Administralors, Rosslyn, Virginia,
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Dr. j. Zeb Wright. Director. Division of Con-
tinving Education. West Virginia University
Medical Center. Charleston, West Virginia

Each was charged with the responsibility of sum-
marizing one or more of the repofis from the NSF. k
was agreed that quotes and footnotes would be kept
10 a2 mimmum and that a readable, non-jargon and
short summary would be prepared. These three sum-
maries were submitted 1o AASA to be condensed fus-
ther for a report to AASA members. The person at
AASA responsible for this report was:

Raymond G. Melion. Associate Director,
AASA Narional Academy for School Ex-
ecutives, Arlington. Virginia.

The '‘summary of summaries” was to Jook at
the findings from an administrator's perspective
and indicate implications for field-based school
administrators.

Mathematics Education
Summary of Findings

Course Reguirements

* The general requirement in grades K-6 in
mathematics show that approximately 25 percent of
the states and 40 percent of the districts have
minimum instructional time for math. The amount
of time allocated for mathematics instruction is con-
siderably longer than for social studies or science.
The average amount of time allocated for mathe-
matics in grades K-3 is 27" minutes. Thirty eight
minutes are allocated for mathematics instruction in
grades 4-6.

Requirements :n mathematics education for high
school graduation indicate that 68 percent of the
states require more than one year of mathematics
between grades 7-12. Seven percent of the states re-
quire specific courses ih mathematics instraction for
graduation. Forty percent of the districts in the na-
tion require one or more specific mathematics
courses. Typically. general mathematics (33 percent)
and/or elementary algebra (35 percent) are the
courses required.

Utilization of standardized test results for diagnosis
in mathematics instruction are widespread among the
nation's schools. Ninety-three percent of those
schools/classrooms comaining grades K-6 and 67
percent of the schools/classrooms in grades 7-12
utilize standardized testing.
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The “back to basics™ movememt and competency-
based education movement have had asignificant im-
pact on mathematics education. Since math is one of
the basics 10 be 1aught, emphasis. financial suppornt
and time-on-task in mathematics education have all
increased within the past few years. Approximaiely
35 perient of the states are planning 1o implement
some type of competency-based program in mathe-
matics education by 1980,

Instructional Technigues

.Ovcr half of all mathematics classrooms use the lec-

ture method as the primary mode. However, approx-
imately 23 percent of the remaining classes in
mathematics do not use lecture method at all. The
discassion method is utilized primarily in elementary
math grades K-3 and in the junior high school grades
1-9. In elementary mathematics grades4-8. individuval
assignments for students is the daily mode used the
most. For mathematics classes ia the high school
grades 10-12, the lecture method prevailed as the
most dominant inode of instruction.

Seventy-one percent of all mathematics classes in-
dicated that some daily discussion techniques were
used and the data indicated that there was very little
variation in the frequency of discussion mode athong
grade levels. Student reports and projects were not
frequently utilized in mathematics classes. and ap-
proximately 46 percent of the classes surveyed pever
used them. Library work was a mode which was
deemed inappropriate for mathematics classes (74
percent) and was reported as never used as a means
of improving student outcomes. Student use of the
chalkboard was prevalent in 72 percent of the class-
rooms and teachers indicated ihat they used it at Jeast
once a week (half of those responding used it daily).

Most mathematics classrooms (62 percent) use tests
and quizzes at least once a week. Utilizatlon of stu-
dent contracts is rare with over 70 percent of all
classes not using them at all. Utilization of the results
of standardized tests is far more prevalent in mathe-
matics cJassrooms than jn those classrooms of social
studies and science.

Computer-assisted instruction. field 1rips, simu-
lations. guest speakers, teacher demonstrations.
brainstorming and games were not frequently re-
ported as modes of instruction for most mathematics
classrooms.
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Materials, Equipment and Facilities

Abom two-thirds of all mathematics Clsses pye a
single 1cxibook ‘program. The remaining clawrooms
use nultiple  wevibooks proprams.  Matheniatics
classes at the Cememars les el grade K-3 use pames
and puzzles far more than any of the upper grade
lescls. While 58 percent of the K-3 classraoms tse
games and puszlics, the usage decreases rapidly as the
gradc levcl increases. Acticity kits and manipulative
blocks were frequemly used in theelememary grades,
cspecially K-3; but by grades 7.9, the frequency drop-
ped 10 aboul 33 percemt of the classrooms, and
gradcs 1012 rarely use this Iype of mancrial.

Mearic measurcmem 1000 are =0t frequently used in
thc lower grades. Gsade les el 49 ilize moetric mea-
surcment wools 10 the greawst ovent. There is a
significant decrease in the ytilization of metric tools
in grades 10-12.

Mathematics wcachers rated the adequacy of facilitics
and cquipment -for mathematics educauon as ade-
quate. Fourieen Percemt of the tcachers felt that
facilives needed improvement, forty-onc percem fcli
that there was a nced 10 improve small group loca-
1iom, and 33 percent fel that they were dissatisfied
with storagc space for equipnient and supplics,

In all ar¢eas, malthematics classes werc quite small.
Therc has been an increased availability of cquip-
ment such av computers, calculators, mcinic 100k,
geometric tooly, ¢tc.; however, the demand by
maltkcmatics wachers for thesctooly has decreased. It
would generally be assumed that as the complety of
mathematics increased, there would be an equal in-
crease in the demand for utilization of mathematics
10oh. Yet the data does not bear out this increased
dcmand.

Staffing

The key descriptors of the instrictional arrangement
for mathcmatics cducation are all imcerrelaied wnh
the single 1cacher classroom concept.  Teacher
characieristics for mathemaics ¢education arc con-
sistcnt and eesemble those of scicnce education and
voctal studies education.

Mathematics Education lssues

Certast issues related to precollege math cducation
arc resealed oy review of the NSI vudies. Thew
insugs arc drawn from the studics themsehes and
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comain questions which school administraiors may
want 1o confrom in their Icadership for lcarning.

The ""Back-to-Basics”” Mosewent, While the "hack-
10-basica”” moscoemt has stimulaed and surength.
encd mathematics ¢ducatian, it has tended 10 deal
prinarsily with *‘computational shills'" te the onelu
sion of the so-called **thought problems.'” It may be
cause for concern 1o de-cnphasize this higher level
thinking «kili._

inservice Training/Suaff Deselopment. For the most
part, 1cachers of mathematics educaion fecl rela-
tiscly competent in dealing with the comem of
mathcmatics. Howcover, many reachers CXpress a
denire for assivance in more ¢ffectis cly and cfficiem-
ly dealing with the process of wcaching, classroom
managemcnt, effective use of materialy, and wraching
and monitoring stedents, 1nservice efforts in the past
have dealt primarily with the contem of mathematics
or with the implemciation of 1extbooks/programs.
Nlorc cmphasis needs 10 be given 10 1eaching 1ech-
niques and classroom managemcent tcchniques.

Classroom Organization. Despite the recent forvor
oser declining student achiesemcnt rates, the back-
1o-basics mosement, competeney-based education,
minimum competencies for graduation, etc., the
predominant classroom organizational pauern lor
mathematics  cducation  has  remained the  self-
comained classroom at the ciemcmary level and the
fised period wchedule at the secondary level. 1o other
words, the way in which mathematics is being taught
has ot alered despite crilicism of thie end product of
thai organtzaticnal patiern,

Time-on-Task. With the coophasis of mathentatics as
an nlegral pan of the back1o-basicy mosement, the
allocaicd time for mathematics instruction, capecially
at the clementary level, has increased. 1-or the most
part, however, liulc ancntion has been given to the
idca of *time on 1ask.’”’ The acwal amoum of tisne
that a studem is engaged in Icarning activitics is the
cnlical factor, not the allocaied ume. The issuc is:
Havc teachers been prosided with the professional
devclopment and suppent necessary to effectisely and
cfficiently utilise the time allocated?

Science F.ducation
Summary of Findings

Generally speaking, watc education agencies in the
Unitcd States have not been prolific in their establish-
mwent of guidelines for scicnce instruction, Qnly 27
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percent of the siates have set guidelines for the mini-
mum amount of instruciional time 10 be spent in
science, and only 21 percent of the states require
more than one year of science for graduation. School
districts by and large have been more supportive of
the requirements for science education with 47 per-
cent of the nation’s districts requiring one year of
science for graduation. whilz 33 percent require more
than one year. Almost half (49 percent) of the dis-
‘tricts require a specific course in science in grades
9-12, with general science (27 percent), biology (21
percent), and physical science (12 percent) the most
frequently required courses. This lack of direction o
mandaie by federal or staie education agencies has
left science education as a "*non-survival’’ subject.
The 1remendous surge of concern for science educa-
tion in the post-Sputnik era has waned and the back-
10-basics and competency-based educarion move-
ments have refegated science education 10 the *‘back
burner.”

The amount of time spent on science instruction is
significantly less than that spent on maihematics or
sovial studies. Students receive an average of 19
minutes per day of science instruction in grades K-3
and an average of 35 minutes per day jn grades 4-6,
In the junior high school and senior high school, sci-
-ence instruction is offered through courses. The most
common science courses offered in grades 7-9 in
descending order are: general science, earth science,
life science, physical science and biology. General
science is the only science course offered by more
than 50 petcent of alj the schools with grades 7-9. In
grades 10-12, from most to least frequenily offered
courses are: biology, chemistry and advanced bi-
ology. Nearly 90 percent of all science courses are
offered on a full year basis.

In recent years there has been a proliferation of elec-
tive courses and/or **mini-courses’” being offered to
sthimulate student interest. These elective courses in-
clude oceanography, marine biology, plants,
mechanics, genetics, electronics, space science,
environmental studies and ecological studies. An
obvious counter factor to the popularization of sci-
ence is the ‘‘budget crunch® which is forcing some
schoois 10 drop previously popular and successful
elective courses because of the high cost of pro-
viding laboratories and other types of “‘hands-on”
experiences. ’

The fact 1hat science education has not been gener-
ally included in the back-to-basics or competency-
based education movements has obviously affected
the emphasis placed on the subject by educators at all

By
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levels. Only 13 percent of 1he sia1es are planning to
establish basic science competencies which studenis
must attain pnor to graduation. It is obvious then
that 1here is a lack of any type of accountabilny
system which would require school districts 10 em-
phasize science education instruction at cither the cle-
mentasy or sccondary levels.

Instruciional Techriques

Instructionally, scicnce education relies heavily on
the Jecture method and class discussions as modes of
instruction. Half of the classes require a student
report or project and/or an individual assignment at
least once a month. Laboratory experiences or other
types of hands-on, panicipaiory activities are ysed by
about half of 1he science classtooms with a frequency
of at least once per week. Teacher demonstration and
utilization of the library and other resources are
other techniques used by approximately one-third of
the science classes,

Techniques never used in many science classes in-
clude televised nstruction (69 percent), programmed
instruction (71 percem), computer-assisted insisuc-
tion (90 percent), contracts (78 percent}, simulations
including role playing, debates, panels, eic. (6] per-
cent}), and guest speakers (54 percent). About half of
all class time in science is spent with the entire class as
a group. abow 20 percent of the time students-meet
in small groups, and students work individuatly
about 30 percent of the time.

Materials/Facilities

Approximalely half of all science classes use a single
published textbook/program. Another 20 1o 30 per-
cent of the classes use multiple textbooks/programs.
Very few classes use no textbook/programs except
for 37 percent of the K-3 classes., Between half and
iwo-thirds of the science classes use textbooks/
programs which have accompanying supplememary
material. Teacher manuak which accompany text-
books are extensively used.

Schools ase more likely to have budgeis for science
supplies than for science ¢quipment. Nearly all
secondary schools (95 percent) have microscopes as
do most elementary schools (80-90 percent). Other
1ypes of equipment available in a majority of schools
are scientific models at all grade levels, cameras a1
grades 7-12, and hand-held calculalors and dark
rooms at grades 10-12. [n general, suburban schools
ate the best equipped followed by urban schools,
with small cities and rural areas being the leas1 well
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equipped. Schools in large districts tend o be better
equipped than those i <mali distriets.

~

Staffing

The number of profcssionals at both the state and
local Ievels whe are specifically assigned to supersise
science education has becn reduced in recvent years.
Only 55 pereent of the states have science education
specialists who devotc niore than 75 percent of their
time to state-wide coordination. Likcwise, in most
school districts, only 37 percent have a district super-
visor. Districts in the Northcast or South, urban or
suburban districts, and those median Lo large in size
are most likcly to employ one or more district super-
visors. A1 the school level, a considerable number of
principals perccivc themselves as ‘not  well
qqaliﬁed" 10 supervisc science instruction. lo addi-

" tion, there arc few elcmentary and junior high

Q

schools which hase departaicat chair men to offer in-
structional help 1o science teachers. However, 8 per-
cent of the schools in grades 19-12 hase department
chairrmen.

The average numiber of vears expericuce for elemen-
tary tcachers is 10.5 ycars; for grades 79, 11,5 years:
and for grades 16-12, 11.8 years. Thiny percent of
Jth through 6th grade science tcachers have a degrece
beyond a bachelors degree. Fifty pereent of 7th
through 9th grade wcachers and 54 percent of 10th
through 12th grade teachers of scienee have carned a
mastcrs or doctorate degrec. The ratio of femalc to
malc science tcachers for grades 4-6 is 2 to 1, for
grades 7915 | to 2, and for grades 10-12is | to 3.

science Education Issues

Certain 1ssues rctated to precoliege scicnee education
are revealed by review of thc NSF studies. These
issues deal with the following topics: the back-to-
basics movement. adequacy of facilities and mate-
nials, centrality of the textbook, new science topics,
discipline. contrelling and financing scicnce educa-
ien, cost cffcctiveness, nservice training, and
clitism. Thc order of topics does not imply a
prioritization.

The Back-to-Basics Movement. Scicnee education is
not viewed as “‘basic™” by the gencral population or
cducators. Concern for scicnce education is included
only in.the category of *fundamental knowledge in
othcr arcas,” which is considered the cateh-all for all
other subjccts not deemed to be “basic.”
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Adequacy of Facilities and Materials. The impor-
tancc of the adequacy and availability of science
facilitics, equipment and supplics is an obvious fac-
1ot in providing an cffective and cfficicnt science pro-
gram. Morc than two-thirds of a national sample of
scienec tcachers felt that there were inadequate Facili-
tics, insufficicnt funds For purchasing equipment and
supplies, and a lack of maicrials to individualize in-
struction. Inadequate room facilities and lack of sup-
plies and equipment are the number one and number
two barricrs to teaching science at the elcmentary
level. Evenin those schools and school systems wherc
facilities and equipment arc available, they arc in
many cases run down. out of date. and/or in need
of repair.

Textbooks. Fifty to cighty percent of all science
classes pse a single text or multiple texis as the basis
for instruction. The textbook has become the cur-
ricalum and the source of expertise in many class-
rooms. Given the facilities available, the textbook as
the curriculum, and the teaching modes employed by
teachers, it is apparcat that science education deal<
primarily with the lower levels of thinking, c.g.,
knowledge and comprehension as opposed 1o ap-
plication, analysis. synthesis. or evaluation (Bloom's
Taxonomy).

New Science Topics. The probferation of new topics
in sciencc has attempted te stimulate interest in
science while also posing serious problems in science
wstruction. These new courses have sirengthened the
textbook as the curriculum and have relied heavily on
theory rather than on observable data. The new
courses have also "broken the mold®” of .standard
laboratory procedures: arrangc material or equip-
ment, obscrve phcnomena. record phenomena, and
interpret observations by answcring questions.

Discipline. Classroom management is seen by
teachers as the primary deterrent in effective and effi-
cient instruction, 1o some classes, up to 50 percent of
the class time is lost due to confrontations, distrac-
tions, and disruptions. It is felt that a source of the
discipline problems is the lack of student interest and
motivahion in scicnce. Feachers alsc feel that the sup-
port for the teachcr is weak in many schools.

Financing Science Education. Sources of support for
science education have dwingdled since the latc 1960s.
Federal support for science education has decreased
and state support has followed suit. Where science
education has not been included in thosc arcas em-
phasized by a given statc, il has suffcred. This -
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decrease in support has oceurred at a time whenisup-
port has inereased for the more “*basie™ subjects,

Insesvice Training/Staff Development. There 1 n-
ereased emphasis onstaff deselopment programs as
means of updating and. or changing science educa-
tion and instruction. At the elementary level, many
teachers fegl that char traiming has been madeguate
10 teach saenee, Therefore, stalf deselopment pro-
grams become a schicle whereby their shills, know!-
edge and attitudes regarding science edueation can be
altered. As scienee education enrollments deerease,
there is a tendeney For the most experienced teachers
10 maintan class assignmenis for scienee instruction.
In these uituanons, staff deselopment is seen as a tool
10 update teachers whose professional development
experiences may have been many years in the past.
Teachers report the greatest need is for obeaining in-
formation about instrucuional matenals, learning
new  leaching methods, ymplementing  the  dis-
covers myuirs approach, and wung hands-on or
inampulative maerials.

Elitism $s. Popularism, As  students  typically
matriculate to higher levels of scienee instruction, a
natyral elitism is deseloped. Only a few students tahe
chemistey and s ery few of only the most able studenrs
take physics. Further, many teachers, students, and
parents feel that eertain seicnee courses are only for
the academieally elite and enrollment should not be
inereased. Runming counter 1o the elinsm approach is
the move to popularize scienee through eourses
which deal with serenee issues of a more contempo-
rary interest. The proliferation of new scienee topics
previotsh mentioned has come from this effort.

Social Studies Education
Summary of Findings

Social studies education has changed littie in the past
20 years while, at the same ame, it has expanded the
most from the iremendows hnowledge explosion of
the past two decades. A common and vigorously
defended purpose of social studies education s
“socialization™: obser ance of the mores of the eom-

_ mumty, submitting personal inclinations to the needs
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of the communmity, conforming to the role of “*good
student,™ and getting ready for the next rung of the
educational ladder. Soeral studies education is per-
haps the elosest thing to **salues education’” which
exists 10 the regular curriculum of the public schools
today.
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OfF the three science areas studied by the Nanonal So-
ence Foundation, state reguirements are heasjest in
social studies. Overall, four 1o six semesters of soaal
studies are reguired for graduation in 68 percent of
the seates, American history 15 reguired in 39 stares
plus the District of Coluinbig, while world history is
required in 15 states. State histors, ineluding 1he state
constitution, s reguired m 34 states, Other regure-
nems molude consumer education {6 states), en-
vironmental studies {4 sates), law related edueation
{4 states), and civics (3 tates),

Twenty-five pereent of states and 30 pereent of dis-

tricts ser guidelines for minimal instruction time in

one or more clementary grades. The average bime
mandated 15 20 minutes per day m grades -3 and
30-40 minutes m grades 4-6. Howerer. instructional,
curricular, and social *rasolntions™ have come and
gone with fittle effect upon the Tormal eurriculum
and how teachers within elassrooms relate that eur-
netfum to Aneriea’s youth, Forees sueh as geogra-
phy and civics has ¢ disappeared along with the 12th
grade “problems’ course, and a proliferation of
electives foeuwwng on one or more of the soetal
seiences has evohed.

At the elementary level, the expanding environment
continues to be the prnimary orgamzing theme.
Courses of study from grades K-6 mose from the
home up through the neighborhood and comenunity
to the siate, nation. and world. Textbooks are in-
cluding more non-western world and world affairs in
general. Ethnie studies are becoming more numer-
ous. There is some attenuon to social problems and
to understanding oneself,

Despite course title changes. the disappearanee of
wome courses, and the incusion of some anthropo-
logical content in social studies education, generally,
social studies is history and gcography and quite
simidar 10 what soeial studies was 20 vears ago. There
appears to be no justification at thiv nme for chang-
g labels Trom social studies 1o soal wienee sinee
instruction s rarely aboul social wience, the sys-
teniatic ingwrs nto socal phepomena

Materiaks/Facilities

The studies completed by the National Setence Foun-
dation elearly indicate that the texibook 1s the central
focus of most social studies classes, No one company
or approach to texthook deselopment elearly domi-
nates the conmmereial market as i may have 25 years
ago when Fremoat . Wirth™s secondary American
Instory 1extbook was tsed by a majority of all school
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districts in the nation. For 20 ycars. the NSF has sup-
ported the development of sovial studies curriculs in
K-12. Ot the districts surveyed, 25 percent of elemen-
lary schools and 24 percen of secondary schools
used one or more of the federally funded marerials.,
Federally funded materials, howeser, are most asso-
ciated with the new’ sovial studies. The materials
have not begn widely adopted by school systems, but
there are indications that these materials have had a
profound impact upon the commercial textbook pub-
lishers. However, the extent of that intluence has not
been determined. With the ewception of the early
primary grades, *‘sirtually all science, mathematics
and social studies classes are published textbooks or
programs’” as the primary curriculum source.

Facilities and Equipment

Suburban schools are the best equipped, followed by
urban schools. Schools in small cities and rural areas
are the least well equipped. This difference is more
dramatic, however, in science areas other than social
studies, where expensise equipment 15 not essental.
The major needs cited by teachers (more than haif) in
all subgects and at all grade lesels were for para-
professional assistants and money 1o buy class sup-
plics on a day-to-day basis. Social studies education
has not benefited from the inajor federal funding
strategies with only 12 percent of the National De-
fense Education Act (NDEA) (unds going 1o social
studies and only Y0 percent of the school districes
recening funds from the Elementary and Secondary
Education Act (ESEA).

1

Of all the equipment acquired by schools during the
gadget-oriented 1960s and carly 1970s, it appears that
only the oserhead projector today s widely and rou-
tinely used by the social studics elassroom teacher-
Studies rescal that most teachers surseved hase
aceess 1o the overhead and make use of it as an
eservday teaching tool. It appears that telesised in-
struction, programmed instruction, and computer-
assisted instruction “tare rarcly used™ in socral
studics instruction.

Staffing

There does not appear to be any great dispaniey in the
. age, »ex, background. and experience between sovial
studies personnel gnd those i the other two saence
areas. Ascrage sgars ol waching espenience in all
three subjeets » approsimately 12 years., Few
teachiers w K-} are male; but in 7-9, males comstitute
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39 percent in the three subject areas and 74 percent in
grades 10-12.

More than one-half of all districts report no person
responsible for district-wide supervision or curricu-
lum for social studies education. Seventy-tive percent
of the secondary schools report social studies depart-
ment chairpersons, but fewer than one-half ot junior
high or middle schools have chairpersons, and chair-
persons ar the clementary level are rare.

Statf meetings. district conferences and university
courses were the most common conlinuing education
activities for social studies personnel. Teachers indi-
cated that they found the opportunity to share with
colleagues more saluable than help they might re-
ceise from spedialists. Participation in diserict- or
school-based insersice workshops was high; how-
ever, the majority felt that inservice or continuing
educanion generally did not help them solve specific
problems relating to eseryday teaching.

More than 75 percent of the teachers surveyed in
social studies education indicated that they do not
wsually need assistance from a subject matter
resource person i lesson planning. actually teaching
lessoms, or maintaining discipline {hiscipline did not
appear 10 be a cruvial issue among those surveyed).
Areas in which 4 sizable number o1 teachers would
like additional assistance include oblaining intor-
mation ahout instructional materials, learning new
teaching methods, implementing the discosery/in-
quity approach, and using manipulatise or hands-on
materials.

Issues

Problems for elementary social studies include (1) the
belief that social studies {and science) is less impor-
tant than other subjects such as reading and mathe-
matics, and (2) inadeguate teacher planning time.
Science and social studies are two subject areas
receising less amounts of matructional attention in
elementary grades as a result of back to basies.
Teachiers are willing. 1t appears. to tradeoff ime and
attention to other subject areas in order to prepare
students to read and understand complex ideas. At
grades 7-12, lack of student interest in the subject
and inadequate student reading abilitics are siewed as
scrious problems.

Grouping: The Greatest Dilemma. Inadeguate stu-

dent reading ranks as one of the most persistent
problens for socral studies teachers. Since the
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printed word is the major instructional source, stu-
dents who cannot read or who read poorly pose ves-
ing problens ar all grade {evels. particularly in the
secondary grades,

Aurtempts to sohe this sroblem have produced a di-
lemma for many schoolbs. Because a major emphasis
in social studies educavion is on socialization and
citizenship, it calls prinanly for heterogeneous
grouping. Yet. because of the vast differences in
learning abilities. it is common for schools to sort
studems according to achievement—leading to
homogeneous grouping. Although the courts have
decreed that permanem grouping along these lines
(tracking) is itlegal, the dilemma has not yet been
solved by most school systems. Teachers indicate
they cannot cope with a situation in which the
achiesement levels vary so drasticatly.

Equal Opportunities. Schools have not moved much
beyond the simplest standards in equalizing educa-
tion among schools. They have done the best in
physical facilities, less in instructional supplies and
equipment, and thc least in teachers. As the studies
consistently demonstrate, the teacher in the class-
room Is the most critical »ariable—and inequalities in
teachers are extreme, especially between affluent and
poor schools. 1n some schools, fully half of all learn-
ing time is spent on interpersonal negotiations since
“ime-on-task’” appears to be an important varable
in student achievement. and since there do not ap-
pear t be great variables in teachers’ preparation.
physical facilities, and printed resources among
schook." It may be that the greatest variable of all
across the nation is the amount of learning time
within the social studies classrcom. An NSF sum-
mary succinctly touches this issue by stating, **what
science (social studies) education will be for any one
child for any one year-is most dependent on what that
child’s teacher believes, hnows, and does—and
doesn’t believe, doesn’t know, and doesn’t do.”

Accountability. Very few states have established
basic competencies in social studies {25 percent in
1977), but 35 percent indicate they are planning to
implement competency programs in the near future.

Articulation. Articulation is a continuing problem in
social studies as 1 other subject areas. Surveys indi-
cate that supervisors, administrators, and parents,
along with classroom teachers. do not want a more
regimented course of study bul do want betier clarifi-
cation about what is taught. Articulation appears to
be bewt realized when teachess themselves decide
what is to be covered and respect those mutually
agreed upon understandings, As students matriculate
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Trom ©n¢ el of 1he curriculum to another (grade
level), 1t is crucial that there not only be understand-
ing but communicalion baween and among teachers
to determine what has been taught and what has been
mastered.

Social Studies versus Social Science, There are few
indicalions that schools emphasize a scientific ap-
proach common o social science disciplines. Sixty-
six pereent of the respondents felt that the general
public does not favor placing a high priority on em-
phasizing a scientific approach. The majority of
teacisers viewed heir tasks as both smaller and more
holistic—smaller in that they are to transmit facts
and skills, larger in that they are to prepare {socialize)
students in the value system of the community.

There is evidence that there is a reorientation toward
performance skifls and away from conceptualized ex-
periences. Symptomatic of this trend is the response
by 40 percent of senior high students in a national
survey that the thing most wrong about social studies
was its overemphasis on facts and memorization.
Lectures and teacher-led/dominated discussions arc
still the predominant teaching techniques for social
studies classrooms. Learning by doing. laboratory
experiences, and the more recently espoused leaming
through induction and inquiry are ..ot widely exer-
cised in social studies classrooms.

{Implications for the
School Administrator

Based on the summaries of the NSF report. the
emerging issues from the data, and the significance
of the social/political circumstances affecting educa-
tion at this time, some very real implications are ap-
parent. These implications for school administrators
affect not only sctence. math, and social studies edu-
cation but also have transference to the education
profession in general.

TFhere are several influéncing factors which have
had a profound impact on science, mathematics, and
social studies education in this country. The post-
Sputnik era of emphasis on the development of scien-
tists. mathematicians, and engineers has long since
waned and has taken with it much of the motivation
within the schools and society \tself for continued
priority inthe subject areas. Fhere has been an equal
reduction in the emphasis placed on courses of a na-
tionalistic flavor. such as civics education, American
history. American problems. etc., which has had its
impact on social studies education. In addition. the
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emergence of the back-to-basics mosement has sum-
ulawcd cmphasis and pnionty in math while dee eas-
ing the emphasis and prionty on social studies and
science.
%

The back-to-basics moyvement has strengthened the
notion that the schools cannot be all things te all peo-
ple and cannot effectinely and etficiently assume the
social political. moral responsibilities for educating
the total child."’ The back -to-basics mosement has
made it ynadly clear that s ery speaific priornies need
10 be established which have the potential of having the
grealest itnpact upoh the greatest number of su-
dents. At this ime. the areas of reading and math
computanion hyve been determined by society. edu-
ealors. business, etc,. as being the two most critical
curriculum arcas n which all students need 2 basic
foundation of learning. However, while there has
been @ decrease in the emphasis and allocated nme
for science education and social studies education at
the elementars les els, there continue 10 be specific re-
quirements tor graduation (and in some cases com-
pentencies for graduation) in Lthese same curricular
areas. Gnen the de-emphasis at one level and a con-
unued emphasis at another, one can project a defi-
ciency in the foundation skills. knowledge. and atti-
tudes in science and social studies education as
students matriculate 1o ligher levels within the school
organization.

A cntical issue which has implications for all schools
and school administrators is the question of adeguate
funding. in a period of expanding budgets and de-
creasing enrollment, one might make the assumption
that the increased dollar amounts have proportion-
ately increased the allotments for curricular areas.
1.¢., math, science, soaal studies. However, we are
all aware that thes is not the case. The tncreased
budget has not meant a proportionate increase in the
allocations to subject arcas. Facilities, equipment.
and matenals are all governed by the budgelary allot-
ment. There does not seem to be much eelief in sight
a1 the local level to give aid to the finanaial stress.,

School districts are being forced 1o turn to state and
federal sources whenever possible. While these re-
sources have provided a boost to the sagging eco-
nome situation in many school districts, it has not
been extemive enough to meet the needs. It is con-
ceivable that as the budget dollar is stretched to in-
elude higher <alanies, greater energy costs, additional
special services, ete., the quality and quantity of
facilitivs. matenals and equipment for math. science
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and social studies cducation may sufter. There are in
creased implications for combining resources within
subject arvas as opposed 1o allpcations strictly by
subject area.

An addinonal issue is the extent to which the texi-
book has become the “‘real’ curneulum. Al daia in-
chcate that regardless of curriculum guides, published
objeetir es, e1e., the wextbook is the main locus of in-
struction. The fact is that the textbook publishing
companies provide the curriculum. Textbook selec-
tion, therefore, becomes extremely critieal and must
correlate the local requiremenis, i.e., siandardized
tests, criterion reference tests, statewide competen-
cies, ete.. with the texibook. 1t is also smperative that
the local boards of education and administration be
aware that (he purchase of textbooks in a given sub-
ject area is the purehase of curriculum, not merely
maltenals.

Considerable attention is drawn 1o the continuation
of concern regarding discipline in the classrooms. We
are well aware of the results of the Gallup Poll in re-
cent years whieh indicates discipline as the number
one "'problem™ in the public schools. However, we
must realize that this is also the number one problem
on the minds of many teachers. The fact that many
teachers also indicate that in thewr perception they are
not supported by the administration leads one to the
conclusion thal. in many instanccs, there has not
been any concentrated effort al providing teach-
ers/administrators with the skills, knowledge, and at-
titudes necessary to effectively deal with the varied
behavior of students. The implication is that to do
nothing is to. in fact, not give support. There are
proven practices, techniques and programs which are
specifically designed to deal with diseipline in the
schools. These programs, practices and techniques
work based on documented evidenee of teachers and
administrators who have used them. There ean be [jt-
tle excuse for nothing being done to assist teachers
and administrators in handling classroom discipline
cases. The impheation for the administrator is 10 do
something. The specifics about what is to be done,
the program to be used. elc., are ol secondary impor-
tance. The fact is there are Lthings that work and they
can be taught 1o all teachers and admimstrators in an
effective and efficient manner.

The way in which allocated instrictipnal time 1s put
10 use in the classroom is bccomingﬂan increasingly
important factor in the success of the public schools.
On the one hand, we see that in many cases the allo-
cated instructional time for mathematies education
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has increased as a result of the back-to-basics wove-
ment: however, there has been a concomilant in-
crease in the degree 10 which the system is account-
able f3r results with students. On the other hand,
there has been a general decrease in theamount of al-
located time. especially at the clementary level, in
science education and social studies education. In
both cases, there are implications tor how the nme 1
utilized by the teacher and the extent to which
teachers know-and unlize the fundamental etements
of instruction which lead to student learning. **Time-
on-task’’ 1s vital for student achievement. The data
are conclusive in pointing out that the amount of
time-on-task is directly correlated to the amount of
student achievement. Data indicate that classroom
activities/techniques have remained fairly constant
over the past 20 vears. The cliche, *‘teachers teach the
way they were taught.’* cannot continue to be reality
if education 15 to maximize ume-on-tash and re-
sources.

In an era of declining enrollment and reduction in
staff, the importance and significance of a quality
staff development program for teachers and ad-
mimstrators 15 accentuated. With few exceptions,
school districts and schools across the nation already
have the teachers/administrators under theis employ-
ment who are to make a difference as to whether or
not the schools are successful. Therefore, an ongoing
program of upgrading skills, knowledge, and attj-
tudes about all areas of curriculum/instruction/
management 15 necessary. State, federal, and in-
termedialc unit efforts to provide inservice activities
can only partially meet the needs that exist. School
districts must assume the responsibility for imple-
mernling the program of staff development which will
assist teachers in geuing the job done. Whether it be
in 1he area of classroom instructional techniques,
classroom management, communication skills, or
whatcver. it is critical that some effort be made. v is
also critical that school districts continue to utilize
the inservice proerams provided by state and federal
agencies and 10 increase the participation to a
broader sector of the instructional staff,

Q
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Conclusions

The United States. more than any other country in
the world, practices the doctrine of providing a qual-
ity, equitable educauen for all of its peoples. While
we are extremely successful at this ventare and have
paved the way for others to follow, we have an
emerging set of circumstances which could lead to an
educational ¢risis at some point in the future, Com-
parative studies of international education reveal that
our educational system performs poorly in providing
students with an adequate background regarding the
American political system, democratic responsibili-
ties and, in general. cwvic or political socialization.
These data also reveal that i1 is through math and
science instruction that the economic socialization of
a nation is maintained. Qur economy demands that
we produce scientists, technicians, physicians, engi-
neers and other professionals to utilize scientific in-
formation. Science is also important for the citizenry
to understand the natural world, natural resources
and the potential. or real, threats created by pollu-
tion, etc. Therefore, it is critical that the educational
system maintain quality instructional programs in the
areas of math, science, and social studies. The United
States has been able to do this despite the fact that we
graduate more students out of secondary school (78
percent) than any other nation in the world.

It is important that we Keep in perspective the long-
range as well as short-range implications of modify-
ing curriculum and instruction in any of the subject
areas in our schools. This is not tosay that we should
not continually take a critical view of what weare do-
ing. how we are doing it, and the resuits we are
achieving. it is rather to imply that we understand the
consequences of our actions, lake responsibility for
those consequences, and go full speed ahead. To de-
emphasize or, in some cases, eliminate science
and/or social studies instruction at the elementary
level is to do our country a disservice. Education
must maintain its ability to provide the economic and
political socialization of its youth, while at the same
time provide for a **basic*’ <kill development.




Q

E

Aruitoxt provided by Eic:

Mathematics Education
Allison L.. Jackson

This report will summarize the findings from the
three National Science Foundation Studies, directed
at the assessment of the current status and progressin
Scienve, Mathematics, and Social Science curricula in
the United States. This cffort will focus on mathe-
maties education in the United States and reflect data
in the following areas:

Instructional Modes

Staffing Patterns

Materials, Equipment. and Facilitics

¢ Course Requirements

Graduation Requircments

Competency {“Back 1c Basics™)

Implications of NSF Institutes on Mathematics

Implications tor School Adnunistrators
Policy implications
School Admunistrator Checklist (designed

for this project)

I. Findings

A. General Overview. This report will set the stage
for the detailed review of the specific policy, pro-
grammalti¢, and socelal issues impacting mathemat-
ies education. The basis of these comments is the
synopsis of data from the National Survey of
Science, Mathematics, and Social Studies Education
{1977); and the Status of Precollege Science, Mathe-
matics. and Social Scienve Education: 1955-1975,
Volume |1, Mathematic' Education. Both reports
provide the following profile:

There 15 a lack of documentation in the existing
data 10 answer (the more subtle questions con-
cerning teacher choiees on curncula matenals in
mathematics,

There is a lack of dara speaiving the cxtent to
which terchers individualize mathemafics in-
struction.,

There 15 a general lack of data concerming:

How and why teachers select mathemancal
conient h
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Appendix A

Freguency of usc of specific instructional
technigues {or mathematics teachers

Charactenistics of teachers who refuse o par-
ticipate in the NSI institutes, workshops, or
conlerences

Definition of preservice jeacher education for
mathematics teachers

Description of *‘good practices” used by
mathemaiics teachers tor positive student out-
comes.

There is a general lack of data concerring the
development process tor policies impacting
maihematics cducation in the United States. In
addition, the need to coordinate and implement
valid research for dentified problems and
specify (he inconsistency ,of Tunding levels in
mathematies cdueation, has grown over the last
five years,

B. Instructional Modes. The profile of instructional
modes in Mathematics Education utilized in mathe-
malics cducation in the Umited States is outlined in
the following paragraphs.

1. Lecture Technigue. This mode was presented
as being representative of over half of all
mathematics classes daily mode; however, ap-
proxima'ely 23 percent of the remaining classes
in mathematics do not us¢ lecture method a4 all.
A summary of the techmaues selected as most
frequently wsed daily, tcachers responded as
follows:

1imhesi Daidy

Gerade.l tvely Murhemancs © bavves Praclices | sed

k-3 Elementary Maih Dncussion
46 Flementars Maly Indn idual
Asagninenis
h Ceeneral Math Algebra Discussion
(-2 Algehra Adsamed Math Levure
2. Discussion Technigue. Approximately

seventy-one (71) percent of mathematies classes
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showed daily discussion techniques and there
was very lintle variation in frequency of the
discussion made among grade levek.

1. Student Reports and Projects were not Irc-
quently  utilized at all grade lescls in
mathemanies classes, and approximately 46 per-
cent of the classes surveyed never used them.

4. Library Work was a4 mode in which approvi-
mately  seventy-four (74} percent of gl
mathematics classes were reported as nesver using
as a means of improving student outcomes.

5. Individual Student Techniques [catured the
chalk board approximatcly seventy-two (72) per-
cent of the time as a modc for mathematics
classcs and teachers further speeificd that they
used it ar least once a week and one-half of rhese
responded thar they used it daily.,

6. Computer-Assisted Instruction was rarc and
in approximatcly ten (10} pereent of grades 7-9
math classes and thirteen (13) percent of grades
10-12 math classes, teachers scleeted this method
as @ modc of instruction they uscd.

7. Tests. Quizzes, and Contracls, Approximate-
ly sixty-two (62) percent of the math classes in
the nation use quizzes at least once 4 week:
however  seventy (70} percent of all classes do
not use contracts at aill, Standardized tests in
mathcmarics far ¢xceed the *tcacher madc™ test
of the sciences and social scwences.

R. Additianal Modes including ficld trips.
simulauons, gucst speakcers, tcacher demonstra-
nons, brain-storming, and gamcs, were not fre-
gucntly reported in mathematics classes.
Specifically, cighty-onc (81) percent of the
classcs never use simulations; only eleven (1))
percent usc guest speakers: and only twenty (20)
percent ever use field trips for mathcmatics
classes.

9. Audio-Visua! Materials Impacting lnstruc-
tion as films, film loops. tapes, and graphics,
wcre all stressed as *‘needed but not availablc”
in mathemalics edueation: they arc not readily
available 1o teachers so figures such as the
following are undcrstandable; i.e.. forty (40)
percent of mathematics classes repornted wing a
film oncc a month, twenty-seven (27) percent
used tapes and generally the media equipment of
the social sciences vas not dominant in mathe-
matics

134

C. Staffing Patterns in Mathematics Education. The
kcy descriptors of the instructional arrangement foy
mathcmatics ¢lasses arc all intetrelated with the
“single teacher classroom factor dominating. The
individual mathcmatics tcachers selected two pat-
terns as most significant:

Smiall groups of students with the individual
teacher (23 percent)

Tcacher supervising individual student (34 per-

cent)
). Materials, Equipment, and Facilities in
Masthematics Education. Mathewatics classes

generally used games and puzzles in the lower grades
(K-3, approximately fifty-eight (38) percent usage
and frequently more than 50 days per school year).
Howcver, game and puzzle usage decrcases as the
gradc level increases. Activity kits and manipularive
blocks werc frequently used in the clemenrary grades,
cspecially K-3, but by grades 7-9 the frequency drop-
ped (o about thirty-three (33) percent ol the time, and
grades 10-12 rarely usc this type of material.

1. Metric Measurement T ools are not freguently
used in the lower grades. approximately fifty-
three (53) percent of grades K-3 usc thesc tools
lcss than 10 days per school year, whercas gradcs
4-6, 7.9, and 10-12 use these tools thirty (30
percent respectively. The drop in grades 10-12 is
significant.

Selected b quipment—Frequency of L ve by Cunde | eoe)

Grader bo3

IHRgher)
Tescher llts?omt on kreguency ol_l A

Moic than 50 days

Matennl: Touw
Mampuolatine el
Caleviarors Not needed
Compuier, Not needed
Metng Measuremen! Took  Needed, but not ivanlable
Geometrie Tools Use less than 10 days per 5Y

lirsdes 7.9

(Highen
1escher Response on Freguency of 1w

Use belween 10-50 days per SY
Not needed

Used between 10.50 days per SY
Use less than (0 days ped SY

Materisl’ Too,
Games and Pugries
Hand-Hetd € alculnor
Metre Measaremens Tools
Geometric Tools
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Grades 10-12

1 Highe}
Muerial 1ol Fencher HOPuw an brequend of U w
Ganes and Pussies Nt peeded
Hand-1ietd Calralators o nevded
Setne Toob ol needed
Goamette Tools Not peeded

E. Faeililies in Mahematies Education. Mathcmat-
ics 1cachers rated the adequacy of facilities and
equipmcnt as follows:

Nationally:

rtacilities need
improvement

Fourteen (14) perecat felt 1hat:

there was a need
10 improve small
group locations

Furly.one (41} perecm fele rhat:

Thirty-three (33) percem feh thar: they  acre dis-
salisfied with
storage space
for equipment

and supphcs

in all arcas K-3, 4-6, 7-9. and 10-12 mathcmatics
elasses were quite small. The availability of cquip-
mcnt such as computcrs and calculators was an area
of increased use, yeu decreascd demand by mathe.
matics tcachers at all grade levels. 1-or cxample. only
cleven (11) percent of K-3 teachers indicated (bat
compuicrs were available, and most discouraged the
need for such cquipment and facilitics. As the grades
went higher the perception was that there was an in-
creased need (grades 79 and (0-12 showed eleven
{11} and sixicen (16} percent, respectively) yet, de-
creased demand for compulers or hand-held
calculalors

¥. Course Requirements. Thc course requircmenis
and offenngs 10 mathematics cducatien in the Unied
States miay be summarized as follows:

Grades K-6 Mathematics—the gencral requirements
tn grades K-6 in mathcmatics show that approxi.
matcly twenty-five (25) pereent of the states and forty
(40} pcreent of the districis have minimum instruc-
tional time for math. scicnce, and social scicnce, In
mathcemauncs, the amounm of time for grades 1-6 js

w
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con;/idcrably longer than for social svience or scicnce.,
Mifrimum requircments arc reflccied as:

Aserage 8 sandard

{rade to of Diniren of Mmutes Fmror

k & 1?7 [#

| 36 2y 12

2 w Kl 17

3 41 kXl 1.8

4 I » 27

s X » 26

[ 40 3 27
vt

G. High School Graduation Requirements in
Mathematics. The high school graduation require-
ments nationally may be summarized as follows:

1. Sixty-cight (68} percent of 1he states requirc
morc than onc year of mathematics instruction
between grades 7-12.

2. Scven (7) percent of the states require specific
courscs in mathematics instruction for gradua-
tion.

3. Fony (40) percent of the districts in the pa-
tion require one or morc specific mathematics
courscs—Iypically, general mathematics (33 per-
ccnt) and/or clemeniary algebra (35 percent).

a. Siandardized Tests in Mathematics. The
percent of districts using standardized tests in
mathcmatics in the nation arc:

Maihemsin Yo “o
Grades k-6 (M =310} yie, 14
CGrade, 7:12 (N=302) 7% 2%

b. "Back-io-Basics Movement™” or Com-
Petency in Mathematics. A number of states
are planning basic competency in mathe-
malties programs. Approximately 35 percent
of the staies are planning to implement a
competency program in 1979, This trend
seems here 10 stav.

1. The “ourse Offerings that appetd this move-
ment may be amplified by the responses of the
principals participating in the National Survey
of 1977. For mathematics education the prin-
cipals of grades 7-12 were sampled and asked to
pecily course offerings in the siudy. The
mathematics programs were broken down to
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grades 7-9 and 10-12 and the researchers in-
dwcated that their data was limited in this aree.
The gencralizations drawn from the prehiminary
results are reflected as follows:

Grades 7-9

One hundred (100) percent of Grades 7.9
susveyed of fered—General Math

Thirty-seven {373 percent of Grades 7.9
suneyed offeted—any Algebra

Nine (9 pereent of Grades 7-9 suneved
oftered—any Geometry

One (D percemt of Grades 79 sunveved
offered—Calculus and or Advabeed Mathe-
manes,

Grades 10-12

Scventy-cight (78) pereent of Grades 10412
offered General Math.

Ninety-nine (99 percent of Grades 10-12
offcred Algebra,

One hundred (100} percent ol Grades 10-12
offered Geometry.

Eighty-three (83) percent of Grades 10-12
oflered Caleulus and/or Advanced Mathe-
Matics.

The most commonly affered  mathematics
COUrses wWere:

- General Math (649}
Algcebra {38%%)
Retaedial Math ( 9%)

The average class size in mathematics programs

Was
Lrade ¥ of wiudenis
h1 242
b -
-4 e
10-12 2t h
Total Oades M

Ii. Implications from NSF Study for
Mathematics

A. Teacher Quallfications and Participation. The
percent of mathematics statt who participated in the
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National Scence Toundittion  Tnstitutes  were  as
follows:

Sieadance 10 o Lasiiutes. 4 unleremes, Waurkdups

Percenl Sttending

Founun s vl Mg
SLAE SUpers ol e M :
b & Distint Speaalinges Is st f
A2 Thara Spesialists ) Sa R
Paaapals [en %t 3
Loatwers
Ginade h-3 £ % o
46 & as 10
"9 M " ]
e 1 &l 3

Navonally, the mathemates teachers showed the
least insolvement in the NSI- insitutes (i.e.. Grades
7-9, twenty-five (25) pereent participation).

Particwpation in the NSI Summer Institutes has been
reflected as forty-three (43) percent of the state
supersisors in mathematios attended: (15) fifteen per-
cent anended the Admnistrators” Conferences na-
tionatly and the use of fecerally funded curriculum
materials indicated that:

weicuied Marh Lroups
Peroeat of Math { urnculs Materab Developed

b the Natwnn] Sewace tusndst
wiurce | e 3 44 T4 1812
I ¢ahes &0 Hh R 4
Pritnipah ok 18 1 &
C i uld Spossadisgs 21 w ey 1%
State Depaniinent Personnel l 2 ) 4
Prolessaongl Publ, atwons 2 n 1} i
irrodesvonal Meetipgs 3 K 0 I

Nationally, matheniaties teachers had a very low rate
of usage of NSF matenals;

Corates L1 S { nhnawn
h 1 X Eit] i2
4.6 m L] ]
) 1" 4

lée-12 14 LT t

During the 1976-77 survey, ninety-two (923 percent of
the admimistrators reported that thev did not use NSF
mathematies curricula matertals (grades K-6): nincety-
one (91) percent did not use them for grades 7-9, and
mncty-one (913 percent i grades 10-12 did not use
the mawenals.
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B. Textbook Utilization, The most commonly uti-
lized textbooks and programs in mathematics will be
listeds hawever, about two-thirds of all mathematics
classes yse a single textbook/program. Only thirty-
two (32) percent of all classes use multiple textbooks.

Selected commeoenly used textbooks:

K-6— "Holt School Mathematics™ (Nicchols}
**‘Mathematics Around Us" (Bolster)
79— "“Helt School Mathematics'* (Nicchols)
“Exploring Modern Math'* (Keecly)
“"Modern Algebra’ {Dolciani)
“Elementary Algebra'' (Denholm)
10-12— “Aljgebra*’ (Dolciani)
“'Modern School Mathematics'™ (urgen-
son}
“Geometry'' (Jurgenson)

HIl. Implications from Mathematics Swdies
for Schoo! Administrators

1he tmplications for school administrators win
be divided into parts:

Condlustons from Statws of Precollege Science,
Mathematics, and Social Science Education:
1955-1975. Volume |1, Mathematics Education

Conclusions from the 1977 Naticnal Survey of
Science, Mathematics. and Social Studies
Education

A. The 1955-75 Study indicated a list of deficiencies.
influences, and recommendations concerning the ex-
aminatien of the record of mathematics education.

Specific Implieations for School Administtators

Change has resulted from federal intervention
into mathemaitics education and there are sev-
eral policy implications which are significant
results of this intervention.

Mathemaiics education has benefited from fed-
eral resources; however, money is not “'the uni-
versal solvem for educational preblems."
Future efforts must be directed at 1he wise
investment of money for efficient operation of
programs.

This may be accomplished by:

i. Recognizing the deficiencies in policy formu-
lation, pacticulatly at the local level. The main
sources of insufficiency in mathematics are:

a. Policy development without accurate in-
formation or rarional processes

b. Policies are developed without uwe of
readily available data

¢. The struggle over values in policy formu-
latien, i.c., community. social. economic, et
cetera.

B. Practices in Support of the Implications. The
practices which support the above policy deficits are;

|. Lack of accurate data on instructional modes
selected by teachers for math programs.

2. There appears 1o be no ome organizational
pattern which will increase student achievement
in mathemaucs (1955-75 study. page 31).

3. Althcugh much has appeared about “‘team’
teaching," modular scheduling, and other ap-
proaches in mathematics education, the self-
contained classroom at the elementary jevel and
the fixed period schedule at the secondary level
have remained the dominant organization
pattern.

4. Curriculum and Content elements which age
reflected in the 1955-75 study may be summar-
ized as:

a. "*New Math" is not an independent phe-
nomenon, byt part of a series of develop-
ments that have occurred between the
1950s-1960s.

b. Curriculum reform in math. historically.
was directed at the college bound student:
however, changes here occursed more rapidly
at the elementary level,

¢. Methodelogy and course content in math
have changed since 1965, although curricu-
lum guides vary in format, the content is
similar,

d. Curricula emphases have been maintained
on deductive reasening. expleration, and the
structure of math.

5. Envollments, Generally stated enrollment
patterns in mathematics courses at the secondary
level have increased steadily, especially in
advanced mathematics. A large number of
mathematics students have utilized one or more
of the NSF curriculum matesials.

In many studies, however, it 1s not possible fo
ascertain the factors which (. . . inpact student
demand for courses in mathematics} affect the
changes in mathematics course sefections. Two
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studies (Crawford, (967; Dunson, 1970) in
which black secondary s¢hools 1 the south were
surveved showed thar . . . all offered General
Macthematics, Algebra 1, and Geometry thow-
ever) over 50 percent of the students enrolled tn
General Mathemaucs. Only large schools of
Jered courses bevond Geometrv and only | per-
cent of the students were enrolled in these. . . .
(pages 46-74 of 1955.75 Study)

6. Classroom Activities

Approximatcly 20 percent of the clememary
whool day is allocated to mathcmatics, with
the number of minutes increasing as the grade
level advances.

Approximately 70 percem of cacher ime s

spent on classroom management, not on ac-

tual instruction. The implication—how timc
Y w spent on mathematics is far more signifi-
{ cant than the amount of timc ailocated.
Student performance 15 higher when morc than half
of the slassroom ime is spent on developmenial ac-
tivities in mathsmatics.

Classrooms have rcmained constant osver the
past wwenty (20) veans; despile innovations
prcdonnnant pattesas are:

Instrnction with tolal class groups

Tel! and show followcd by seatwork at the
clementary level; and homework, iecture,
and new homework at the secondary level

Use of the singlc textbook
No one modc of instruction is considered best

Teachers believe that activity-oriented in-
struction should be used. but few actually use
it {see pages 60-62 of 1955-75 Study)

Teachers find it dif ficult to group for maihe-
matics instruction

Disadvantaged students can profit from spe-
cial attention in mathematics

The needs of the gifted and talented are not
being served tn the 1970s. Enrichmem pro-
grams are needed. especially in small schools.

C. tvaluation of Mathemstics Instruction—Student
Performance. There are three basic resuits of the res
search which will impact administrator performancc
for math improvement. These are:

1. Incrcased role of cvaluation tince 1959 o
provide guidance for programmatis deeisions in
mathcmatics, whereas, prior to 1955 standard-
tzcd teats were used for decisions concerning stu-
dents.

2. The increased rofe of standardized tests in
mathcmatics caries difficultios, as ntisuse of test
results have had damaging results. Achievement
tests hasc been advovated as a fairer modc ofap-
praival in math.

3. The change in math testing sinee the carly
1960« has conie 10 the form of utilization of
criterion-reforenee s sinee behavioral objec-
tives have carricd a grealer role in curriculum
planning.

4. “‘Instrustional objectives and tes itcms com-
pare favorably on sontent insolving knowledge
of computaticn, hut not ©n contcnt concerning
geometry. measurement, and other topics. In-
sufficient attention has heen given to the testing
of highcr order objectives {c.g.. problem solving
or analytic thought).”” (p. 83 of 1955-75 Study)

D. Implications from Needs Assessment of tduca-
tional Practices in Mathematics

I. Since relatively lutlc attention has been given
by most statcs 10 the documentation of the his.
lery. statuy, or needs of math education, admin-
istrators  {according 10 Springers 1973 1the
Tallahassee Confcremcc; and MCER Repernt
1975) should recognize the nationally identificd
needs in K-12 mathematics education as:

a. lmprove mathematic education coordina-
tion with the community

b. Support promising inservice and pre
service teacher training

¢. Adapt basic research findings to the math
curricula through joint teacher/adminisirator
efforts

d. Supbort the deveiopment of curricula
articulation among K-12 levels

¢. Develop betier techniques for assessing
mathematics programs

f. Generate local programs that adapt to the
pressures for “back-to-basics’ by:

I. Focusing on [ocal practices and trends

2. Assessing programmatic needs in math

1y
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3. Impacting classroon praciees by in.
yobving more teachers in activity learming

4. Improve and expand on the uses Irom
computers and calculators

5. Emphasize the need 10 develop creatns e
tnnking

6. Revise the mathemaney cyrricoium
{continuously) to conform 10 present an.d
fulare needs of students (Fairburn, 1976,
p. 192 of 1955-75 Study)

7. Develop programs 1o ingrease the ap-
plication of statintics and probability at all
grade lesels

8. Provide tor the individual student
needs  particularly  for less able and
talented students.

9. Participate in the development of pre-
service and insersice teacher iraining to
help strengthen teacher competeneics in
mathemangs

10, Develop better programmaliy evatua-
tion technigues, particulatly at the local
level.

Administrator Checklist for
Mathematics Education

Allison Jackson

The various factors m this report deseribe the enor-
mous task ahcad for “*front hne'™ adnuristralors
secking 1o improve the quality and efficiency of their
mathematics program. The attending checklist is a
suggesied process for thinking through the major
issues of the studies on mathemabies.
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11 Hax the Board o 1 duation
teveined  adeguaie nformanun
LOthetning ional, sale, and
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aton, e devde on the mipliya
tisns 301 the diurit mathentats
program’

I 2 Hase uudenr needs, tuture
trends, and  soddetal  pressures
been compared o the distet
philosophy on mathenian N - _—
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1 4 What »nthe change provess o
e used 1ot mathvmatws cduca-
Bon mpos dhons?

How will sou mamsaie tenured
seall for changes 1n marthematis
istruction, factlises, equipmmeit
usage, siuden performance mea-
surement?

Invrtional mode
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Siudent ¢valualion

Program esaluaturn

Operations

21 What i the princepal’s pet-
ception of the current nath pro-
grain, and has this been collabo.
rated with {caching a1’

3.2 Are you vang reseancd bor
iy plementing changes in te basw
math program!

23 What s the tunding level ol
your path progeaut and hase yau
prepared & plan tor Jhites in state,
federal, lucal wppott m your
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24 Have you conducted 4 necds
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2.5 Have you assessed the soci0-
poluwal aududes and s alues of
yuur communily and contpared
them 10 ¢hanges necded in math
curtivulum based on siudens per-
formance resulis?

26 I here an arbcuianon be-
tween grade lesvels and indiadual
whoals on mathemaucs cur.
rcula?
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A Report to Administrators: The Status

of Precollege Science Educational
Practices in U.S. Schools

Donald L. Wright

[. Overview ‘

This report on the status of precollege science educa-
tional practices in the United States schools was com-
missioned by the Nauwonal Science Foundation.
TFhrough a grant to the National Center tor the Jm-
provement of Learning (NCIL) | was invited, along
with two other NCIL Panelists, to prepare a concine,
readable, jargon-free report to the membership of
AASA; my colleagues” reports deal with marheniances
and social stuedies.

The basis for these reports is a series of seven
docunients produced by the Nationai Sucnce Foun-
dation as a result of a three-way study: an extensine
review of the literature, a national survey ol educa-
tional practiiioners. and a series of in-depth case
studies of educational programs and mstitunons,
Iurther informanion about the original docuements is
available from NSF. ‘

In serting up the ground ruies for thas and the other
WO FePOTLS, it was agreed that guotations and foot-
notes would be kept to a nmmmum—so | Jave ived
none. Abo, | have lmnted input tor the “Program
Description®’ section to the seven NSF documents.
However, the “lssues’ scetion and especially the
*“Implications™ secuon are shot through with per-
sonal obsersatons and points of siew  Again, the
main attempt was 1o ann the report at oor constilu-
ency, the membership of AASA,

[[. Program Description
Content

Course Requirements. ‘Twenty-seven percent ot the
states have set gradelines for the minimum amount of
imstnetional e to e spent m seience. Only 21 per-
cent of the states reguire more than one sear of

Q
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seienee tor graduation as coniparcd with 68 pereent
for social studies. Very few states reguire specific
wicnee courses. with the most common required
course being biology; and that in only four states.
Thitteen percent of the statwes are planning 10
establish basiv science competencies which students
must attain prior to graduation. Forty-seven percent
of our nation’s school districts require one year ol
science For graduation while 33 percent require more
than one year. By contrast, 75 percent of the districts

require more than one year of social studies. Almost .

hall {49 percent) of the districts require a specific’
course m science tn grades 9-12 with general science
(27 percent). biology (21 percent), and physical
science (12 percent) the most frequently reguired
COUrses.

Time on Task. The time spent in science instrucnon
in grade K-3 and 4-6 is significantly less than that
spent for mathematies and social stuches. Students
receive an dverage of 19 minutes per day of science
mstruction in grades K-3 and an average ol 3§
minutes per day in grades 4-6.

Course Offerings. The most common science courses
offered in grades 79 in descending order are:
General Science, Eanth Science, Life Science, Physi-
cal Science, and Biology. General Saimnee 1s the only
scienee course oltered by more than 50 percent of all
the schools with grades 7-9. In grades 10-12, from
most Lo least frequently offered courses are: Biolowy,
Chemistry, and Advanced Biology. Nearly 90 pereent
of all saience couses are oftered on a full year basis.
Three-year high schools tend 10 offer studens a
greater diveraty of courses, such as physiology and
more adsvanced courses such av Chemstry’ [# and
Physics 11, than do ‘our year hugh schools.,

Flectives. A variety of seicike ¢loctive courses are be-
ing otfered 10 stimulate swdent inerest in science
and 10 make seience relevant. Coune otierings in-
clude oceanography, marne biology, plans, ne-
chamies, genelies,  electronics, space  science, en-
virconmentzl studies, and  ecologieal  studies. A
counter factor to the popularization of science is the

K
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“budget crunch,”’ which is forang some schook 10
drop previously popular and suecesstu!  elective
COUrsEs,

There is a tendeney in regular wienee courses, par-
ticularly in general scienee, ro emphasize things that
would be useful in every <ay living such as personal
hcalth and safeix and ways 1o preserve 1the physical
¢mironment.

Emphasis on a basie skills curriculium was gn almost
universal findmg.

Enstructional Technlques

Lectures are quite frequently used, with approxi-
mately two-thirds of science classes having lectures
once a week or more. Half of the science classes have
discussions daily and 85 percent have discussions at
least once a week. Half ol the classes require a siu-
dent repori or project and/or an individual assign-
ment at least once a month. In two-thirds of the
science classes, siudents use hands-on mampulative
or {aboratory materials at lcast once a month with
about half using them at |cast once a week. Teachers
administer tests or guizzcs to one-third of their
classes at least onee a month and t© another third of
ther classes at least once a week. Teacher demonstra-
tions arc given 1o one-third ol the classcs once a
month and © another third of the classes at least
once a week. About one-third of the science classes
are required to usc the library at [east once a month.

TechniqQues never used in many science classes in-
clude tclevised instruct,on (69 pereent); programmed
mstruction (71 percentd; computer-assisted instrue-
tion (90 pereent)s contracts (78 percent)i simulations,
including role-playing. dctates. and panels {61 per-
cent) and gucst speakers (54 pcrcent).

About half of all scicnee classtime is spent with the
entire class as a group, about 20 percent of the time
studenss mect in small groups, and students work in-
dividually about 30 percent of the time.

About 80 percent of the science classes use films and
filmstrips. Overhead projectors are used in about
one-third of the science classes at least oncc a month,

Nearly half of the 10-12 science classes are homoge-
ncousty grouped. The avcrage class size by level is
K-3, 24; grades 4-6, 27; grades 7-9, 31; and grades
. 1012, 23,

-‘“

+ H

Materisls-Facilities

Must Commonly Used Textbooks/Programs. Ap-
proximaicly half ol all scienee classes yse a single
published textbooksprogram. Another 20 to 30 per-
cent of the classes yse muhiple texibooks, programs.
Very fow classes use no wextbooks, programs exeept
for 37 percent of the K-3 classcs.

The most commonly used high school science text-
book{s)/program{s) tor Chemistry is Modem
Chemistry (Metealfe}, and for Biology arc Modern
Biotogy (O, Biological Science: An Ecological
Approach, BSCS Green, and Biological Science: an
Inquiry Into Life. BSCS Yellow {(Moore),

in grades 7-9, the most commonly ysed textbook{s)/
programis) for General Science are Infermediate
Science Curricutum Study: Probing the Natural
World, Pnancipals of Science Seres (Heinler), and
Modern Science Series (Blanc); and for Earth Scicnce
Focus on Egrth Science (Bishop).

In grades K-6 the scienec textbooks most commonly
used are Conceprs in Science (Brandwein), Science:
Understending Your Envirenment (Maltinson), New
Laidiaw Science Program (Smith), and Today's Basic
Scrence Series {Navarra).

Supplementary Materials. Between haif and two-
thirds of the science classes use texibooks/programs
which have accompanying supplementary materials.
Tcachers manuals which accompany textbooks are
cxtensively used. Publisher-supplied test materials
are used by roughly a third of all science classes.
Usage of activity cards and audiovisual matcnals that
accompany student extbooks is rather low.

Texthook Selection. Teacher committees and indi-
vidual teachers are heavily mvolved in textbook sclce-
tion. with only 2 percent of the districts not invohing
teachers in textbook selection.

Budgeting for Science, Schools are more likely 1o
have budgets for science supplics than for scicnec
equipment. The average per pupil amount badgeted
for science equipment in grades K-6 is $3.05; grades
7-9, $5.03; and the amount budgeted for grades 10-12
is $5.46. The average per pupil amount budgeted for
science supplies in grades X-6 is $1.56; in grades 7-9,
$3.62; and the amount budgeted in grades 10-12 js
$4.02.

Equipment. Nearly all sccondary schools (95 percent)
have microscopes as do most elcmentary schools (80
to 90 percent). Other types of cQuipment available in
a majority of schools are scientific modcls at all
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grade levels, cameras at grades 7-12, and hand-held
caleylators and darkrooms at grades 10-12.

in general, suburban schools are the best equipped,
foltowed by urban schools, with unall citics and rural
areas being 1he least well equpped. Schools in large
districts tend to be better eQuipped than those
small districts.

Meter sticks and rules. and balances and scales are
the most frequently used cquipment in science
classes. Microscopes are alvo frequently used, with
two-thirds of the junior and senior high school
classes using them, Lining plants and animals are the
most often wwed swienee “materials’” in elementan
classtoons, with magnifying glasses also receiving
heavs usage.

Classroom Facilities. Only 4 percent of elementary
science classes are taught i laboratories or special
s¢ience fooms. About one-third of elementary
scicnee classes are taught in cfassrooms with no

- seience facilities at alf and half of the clementary

clawes are taught n classrooms with portable science
matcrials.

istrict Lse of Standardized Tests. lorty-three per-
cent of the distriets use standardized tests in science
in grades K-6and 13 percent in grades 7-12, The most
common uy of standardized tests  science & in
reporting results to indivwual teachers. Other major
uses are the reporting of results to students’ parents
and using results for curricular revision, Less com-
mon uses of standardized tests are for placing
students in remechal programs apgd programs for the
gifted: for diagnosis prescription for indis idual stu-
dents and for determining topics for inservice educa-
tion programs.

Stafting

Supervision of Stiemce. The number of statewide
sience coordinators has been reduced. amd many
have received assignment of additional duties. Unly
55 percent of the states have science eduycation
specialists who devote more than 75 percent of thewr
timic 10 statewide coordinagtion. The average amount
of money spent per state to support scrence education
is 841,506,

Most school distnicts (63 percent} have no district
supersisors.  Districts in the Northeast or South,
urban or suburban distncts oF those medium to large
i size are most likely (o employ one or more district
supersisors, About 20 percent of the districts

reported having a person spending 75 to 100 percent
ol their gme supervising/coordinating scienee,

The most common criteria used by superintendents in
the selection of scienee district supervisors are prior
relevant teaching experienee, supervisory certifica-
tion and possession of a Master's degree in a relevant
tield.

At the school level, one possible soutree of instruc-
tional help is the principal. However, considerable
numbers of principais perceive themselves as "“not
weli qualified” 1o supervise science tnstruction,
Another source of help is the department chairman,
especially in grades 10-12 where 80 percent of the
schools have chatrmen. Few elementary and junior
high schools have department chairmen to offer in-
structional help to the science tcachers at those levels.

Teacher Characteristics. The average number of
years experience for elementary teachers is 10.5; for
grades 7-9, 11.5 years: and for grades 10-12, 11.8
years. Thirty ¢ rreent of grades 4-6 science teachers
have a degree beyond the Bachelor’s degree. Fifty
percent of 7-9 teachers and fifty-four pereent of
10-12 teachers of science have earned a Master’s or
Doctorate degree. The ratio of fernale to male science
teachers for grades 4-6is 210 1, for grades 7-9is-] to
2, and for grades 10-12is | to 3.

Two-thirds of elementary teachers perceive them-
selves as “very well qualified’” to teach reading. One-
halt see themsehes as “*very well qualified’’ o teach
mathematics, while only 22 percent feet “*very well
qualified”’ to teach science. Sixteen percent of the
elementary teachers see themsehes as “not well
qualified” to teach science,

Professional organizations to which science teachers
most often belong are: National Education Associa-
tion {40 percent elementary, 48 percent secondary);
As-ociation for Supervision and Curriculum
Devel-pment, ASCD, (25 percent elementary, 17
pereent  secondary); National Science Teachers
Association, NSTA (12 pereent elementary, 23 per-
cent secondary); and Phi Delta Kappa, PDK (20 per-
cent elementary, 18 percent secondary).

fi1. Issues

Certain i1ssues related to precoliege science education
are revealed by a review of the three NSF studies.
These issues deal with the following topics: the
**Back-to-Basics” movement, adequacy of facilities
and maternals, centrality of the textbook, new science
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topivs, discipline, controlling and financing science
education, cost effectiveness, inservice training, and
elitism. Each topic and inherent issues will be briefly
addressed. The order of topics does not imply a
prioritization.

The "‘Back-to-Basics’' Movement, While there is
wie recognion of the strength of the back-o-basics
movement in the United States, there is much room
for disagreement as to what is ""basic™". Most people,
howeser, seem 10 view the basic shills as reading,
mathematics {gspecially computanional skilis), com-
mupication arts, and fundamental hnowledge in
other arcas. Convern for saence education s in-
cluded in only the fast category and saience is rarely
seen as basic by the general population.

Adequacy of Facilities and Materials, The adequacy
and availability ol science facihities, equipment, and
supplies is an importamt condiion pecessary 1o a
good science program. More than two-thirds of a na-
tional sample of science teachers feit 1hat there were
madequate facilities, insullcient funds for purchas-

-ing equipment and supplies, and a lack of materals

to indibvidualize instruction,

Studies reported b;' NSE found that inadequate room
tacihities and lack of supples and science equipment
are the pumber one and number two barriers 10
reaching science at the elesiemary level, Theicaching
of elementary science in classrooms with no scivnee
faciligies and in many cases with no science texibooks
makes the problem miost acute at that level,

Twenty percent of the jumor high schools do not
bidget for new science equipmient or consumable
supplies. Sesen out of ten junior high schools have a
combination laboratory-classcoom and 25 pereent
have no laboratory tacilities. Large asverage class
wzes compound the problem.

At the high school lesel, many laboratories are run
down or ill-equipped. In addition. space lor prepara-
tion, storage, and for small group instruction 1s offen
iadequate or lackmg altogether.

Centrality of the Fextbook. Flty to cighty pereent of
all science classes use @ single text or multiple exts as
the basi for mutruction. The source of knowkdge

“authority in most seienee classtooms s not so much

Q

the teacher, but the wxtbook. The teaxtbook. in many
cases 15 the real seience currichlum. Although cach
teacher’s approach may be somewhat different. the
trae souree of seicnce hnowledge to which teachers
regularly defer 15 the textbook  f-or students, know -
mg v more a tunction of reading, digesting, and
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regurgitating information fromn the textbook or lab
manual than it »» of analyang, synthesicing, and
evaluating.

New Ncience Topics, New topics in the natural
seiences greate problenn for laboratory and demon-
stration worh. Because they rely more heavily on
theory than on observable data, courses like ocean-
ography, ecology, tectonic plates, and molecular
biology do not Mt the mold™ of the standard
laboratory procedures: arrange material or equip-
ment, obwn e phenomena, record phenontena, and
interpret observapions by answering guestions. Ree-
reationpal science topics. courses pose  additional
scheduling and administratis e problenis.

Discipline, There w widespread concern, especially
among (eachers about student pisbehavior in the
classroom. Some (eachers find it difficult to riaintain
control of the class and to sustain student interest in
the planned lesson. In some classes up to 50 percent
of the class time was fost due 1o confrontations,
distractions, and disruptions. One cause of discipline
problems is lack of student interest and motis ation.
Another cause is weak support for the (eacher and
the school. Student safety is of special concern in the
seienee laboratory . where the need for aceeptable stu-
dent behavior is amplilicd. Not only are these disrup-
tures frustraitng 10 the conscientious teacher, but
very costly to the students wlto wish to learn, as well
as to the taxpaying publi.

Cost Eifectiveness, There have been very few studies
conducted oni cost effectiveness of school programs,
including science instruction. Withever rising teacher
and adminmstrative salaries and fixed costs, the
“discretionary®’ areas of the budget are under seige,
Materials and supplies, and maintenance tunding 1s
often reduced. Science imtruction has expenienced
reduction in Nunding while other more “*basic’ sub-
jects has e not. These conditions make it more im por-
tant than ever 10 find better, more cost effective ways
1o sustaun, Or cven improve, science mstruction.

Controlting and Financing Science Rducation. The
United States Constitution vests anthorny over the
schiools in state government. Since 1935, many staes
hiave been steadily increasing their influence over
cducation. Areas of growing state control include
swhool organization, school curriculum, wacher cer-
tufication, cquality of cducabonal  opportunity,
minimum competencies, and finanvial support for
the schools, Where soience education has not been in-
chided in those arcas emphasized by a given state, it
has suffered.
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Federa! and state financial support for schools has
ncreased since 1955 and support from local sources
has decreased. Federal support for science education
has decreased since the late 1960s and state support
has followed suit. Increased fragmentauon of the
curricutum oceuts in those states which emphasize
individual curriculunt areas.

. Inservice Training/Staff Deveispment. Several (ac-
tors support the need tor more staft development and
training for science teachers. At the elementary level
many teachers feel that their training has been *"in-
adequate™ to teach science. The average length of
teaching service and age of secondary science

teachers is increasing. At (the same time emphasis on

science education and funding for it from federal and
state sources is declining. Also teachers find it more
and more difft¢ult 1o attend all but the most local of
meetings and conferences. Past reliance on advanced
degrees or permanent certification requirements is no
longer effective. Negotiated contractual agreements

also sometimes interfere with local staff deselopment -

efforts.

Teachers report the greatest need is for obtaining in-
formation about instructional materials, learning
new teaching methods, implementing the discovery/
inquiry approach, and using hands-on or manipula-
nve materials. Keeping up-to-date in content and
working with small groups or individuals and across
grade levels were other need areas.

The sources of information most often reported by
s¢ience teachers 2y very useful ‘were other teachers.
journals and professional publications, college
courses. local inservice programs, and federally
sponsored workshops. Grades K-6 teachers also
reported principals and local subject spevialists/co-
ordinators as very useful sources. Seven through
welve eachers indicated meeungs of professional
organizanon as another very uwtul source ot infor-
mation .

Elitism vy, Popularization. Most students take
biology. few take chemistiry and very few of only the
most able swidents ake physics. Further many
teachers, students, and parents feel that certain
science cwurses are only for the academcally “elite™
and enrollments should not be mcreased. Ehtism
stems in part from the desirable efforts of 1eachers to
excel and to have students o excel. At the same time
there is some feeling that more students could profit
from courses beyond general science or biology and
that efforts to enroll these students should be
increased.,

Q i
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Running counter 1o the elitism approach is the move
to popularize science through courses for many
which deat with science-related issucs of interest to all
citizens. Many new science topics previously men-
tioned have come from this cftort.

IV. Implications

What are the impheations of these issues for science
education? A brief examination of the perhaps more
salient implications follows.

The *“Back-to-Basics’> Movement, The lack of
recognition of science as a '‘basic’* and the conse-
quent lack ol support for scienve education implies a
need for legislation g the nauonal and state levels.
The infAuence of nationally legislated programs on
activity in science education is well documented.

Seience education might also use the push for im-
proved reading, writing, speaking, and mathematical
skills to improve instructional techmques ¢hat will
not only help students master these basic skill areas,
but will also result in more efflective icaching/learn-
ing of seience content.

Adequacy of Facilities and Materials. Al the heart of
the issue of inadequate facilities and matenals for
science education lies (he question of funding.

Givert the financial stress of most local school
distriets, there doesn't appear to be much rehef in
sight at that level. However, it would appear possible
for cach district to make some budget alloeation for
science materials at all levels, which 1s not now the
case. In addition, consideration should be given to
greater equalization of funding K-12.

The greatest possibility ol improving the adequacy of
science faeilities and materials would seem to be
through increased federal funding for that purpose.

Ceantrality of the Textbook. Many. il not most texi-
books. are exeellent resources for students and
teachers. There is too great a reliance on the text-
book, however, as the basis lor teaching seience. One
reflection of this overrelianve on a single source
miaterial is the predominance of the lecture-recitation
as an instructional technique. It is recommended that
a greater variety of matenals and methods be em-
piloyed in the (caching of science.

New Seience Topics, If curncolum  developers,
teachers,  supervisors, and  adnnnistrators  work
together they should be able to iron out problems
associated with new scignce LOpICs/coures.
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Discipline. Aside from the damage done 1o in.
dividuals. and to human relanonships, discipline
problems have posed @ serious ampediment to the
teaching ‘learming of science, Use of a greater varicny
of science matenals and teaching methods would in-
crease student interest and  motisation. reducing
disruptis e behavior, Support lor the teacher and the
school science program nceds to be increased through
the couperative elferts of parents, teachers, adimmes=
tration, and comenumty, including the schocl board.
Board pobaies should be doveloped which ginve
teachers and adnunistrators the backing necessary to
deal etfecuvely and fawly with disciphne problems,
reducing time loss and increasing student learning
time. The addinen ol laboratory assistants or
paraprotessionals wn the saenee laboratory would
abo increase leanung ume and decrease danger Lo
student satey.

Controlling and Financing Sciénce Education. In-
creased tunding of svience cducation at the federal
lesel would generate greater state fundimg as well,
Also greater state emphasis on science education,
alrecady emjoyed by the communication arts and
mathematics arcas 1in many siates, would help in-
crease funding, ume, and staffing resources for
sctence. A greater balance v curncular offerings
would result.

Cost Effectiveness. Finding morve cost effective ways
to offer quality science programs requircs mampula-
tion of stalfing patterns, teaching techimques, space,
and matcrials. Another dimension which deserves
more atiention is the use of weehnology such astelesi-
sion and computers. More funding is not always the
answ €r. but national or state funding to eacourage
maore cosl effective ways of teaching science would
proside wmeentive and help distriets wath program
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developmental y¢osts. Rearrangment of usage of
esanting state and local tunds which place a priority
on cost-effective  procedures  nught also  prose
helptui. A wchool materials  and  supphes  tund
avanlable 10 teachers or a district “mintgran” pro-
gram are esanples.

Lnservice Fraining/Stafi Development. Unlesy in-
servie  training and staff development opporiunities
for teachers are improsed, the presem knowledge
and skill levels of scienee teachery will grow increas-
ingly outdated and nadequale 1o meet current
demands for effectinencss.

NSF Enstitutes should be continued and federal fund-
ing of new training programs for science teachers
undertaken. At the state level, legisiation requiring
continuing professional growth on perhaps a five-
year cycie should receive serious consideration.
Regional inservice programs and courses ¢an meet
cross-district needs economically and inerease the
possibility of teacher participation. Some local
districts have made inservice time available by
scheduling an early dismissal day once or twice each
month,

Elidsm vs. Popularization. An assumption underly-
ing the eliusm ssue is that only a few students can
vope with advanced courses. However, a major prob-
lem for many siudents is the lack of math skilis.
Perhaps increased efforts 1o correct these math
weaknesses would enable more students 1o *‘handle™
advanced soience ¢o srses. There is ment to the argu-
ment that advanced courses should be nigorous. bui
some encouragement to more students to take ad-
vanced science courses may have highly beneficial
results both for the swdents and for science
Programs.
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The Status of Precollege Social Studies
Educationsal Practices in U,S, Schools

3, Zeb Wright

Overview

The National Science Foundation financed and co-
ordinated during the past two years one of the largest
assessments of precollege science, mathematics, and
soctal studies ever attempted in U.S. schools. A
significant aspect of the examination was an effort to
draw generalizations about needs and practices
within the subject areas in grades K-12. To ac-
comptlish this gargantuan task, three jnstitutions and
organizations were contracted to conduct nationally
representative surveys of practitioners, in-depth case
studies of representative schodl districts over the
nation (crosschecked by means of a national survey),
and a wwenty year (1955-75) literature reviéw within
each subject area.

The Research Trangle Institute accomplished the
practitioner survey, the University of [linois co-
ordinated the 11 case studies, and the Center for
Science and Mathematics {CSME) at the Ohio State
University surveyed literaturaon needs and practices.
TFo accomplish the social studies portion of the
literature review (SME subcontracted with the
Social Science Education Consortium {SSEC). The
reports of the three complementary studies are now
available in documents SE 78-71 through SE 78-74
from the U.S. Printing Office.

Working with two other members of ll;; Advisory
Council of the National Center for Instruction and
Learning {NCIL). who are reporting science and
mathematics, [ have been asked to analyze all seports
dealing with social studies and prepare *‘a readable,
non-jargon, and short’’ summary for members of the
American Association of School Administrators,

The informal approach 1 am taking is to reporn as
much as possible to administrators whose reading
time is limited. | will not always take space to cite in-
dividual studies. but will atlempt to generalize from
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all three.. Some generalizations [ share with fellow ad-
ministrators will be formed from data from only one
study if the other two studies offer no contradictions.
Readers should also be aware that | have attempied
to form generalizations from the thousands of sub-
jective opinions and feelings expressed by practi-
tioness and reposied within the three studies. I adsnit
that the clearest pictures in my mind about the
general state of social studies in America today were
formed from the in-depth case studies. which suc-
ceeded in capturing the aspirations. mindsets, in-
structional prejudices, and the very character of the
most important person in the total instructional pro-
cess—the teacher.

Also 10 save space, | have avoided many words and
phrases which | have been taught always to yse to
restrict assessment statements—‘‘it appears,’’ “‘of
the sample surveyed,” ‘‘within those classes ob-
served,”” “‘one generalization which may be made
based onlimited data is,” and the like. | was asked to
“tell it Iike it is”"—without footnotes—so that ad-
ministrators will most likely read the report.

Social Studies Today
Soclalization: the ““Preemptive’ Alm

A common and ‘“‘vigorously defended purpose” of
social studies is socialization: observance of the
mores of the community, submitting personal in-
clinations to the needs of the community, conform-
ing to the role of *‘good student,’’ and getting ready
for the next rung of the educational laddes.

In one study. socialization 15 referred to as the
‘‘preemptive aim.”” Those critics who claim that boys
and girls are not receiving traditional value training
today would be quite sueprised to view the extensive
evidence that social studies teachers merely miss the
chance to discourse on such Americanizing values as
subordination to society’s 1eeds. maintenance of per-
sonal discipline, a ‘‘Protestant™ work ethic, and
competitiveness.
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One study reported that learning could be interrupted
or set aside t0 take care of behavior that did not con-
form to community norms. Subject matter, j1 was
felt, often took a back seat to socialization. Of all the
instructional and administrative routines which inter-
rupt time on task. the intrusion of socialization is
protested the least.

In a survey item which asked what the most impor-
tant task pf'schouls should be, there was a grear dif-
ference in how parents, administrators, and (eachers
responded. Forty percent of administrators indicated
*‘the human purpose’ as most important (parents
only 12 percent}. Forty percent of teachers indicated
“‘the knowledge purpose.” The highest response
from parents indicated neither but *‘the career pur-
pose’’~53 percent. It |5 as though administrators
most want students o behave properly, teachers
most want them to know something, and parents
most want Lthem to get a job (writer’s interpretation}.

Requirements

Of the three science areas, state requirements are
heaviest in social studies. American history is re-
quired in 39 states plus the District of Columb:a.
World history is required in about 15 states. State
history, including the state constitution, is required
ih 34 states. Other requirements include consumer
education {6 states), environmental studies (4), law-
related education (4}, and civics (5). Instruction
about the *‘free enterprise system”™ must be accom-
modated somewhere in the curriculum of 14states. A
required study of ccmmunism and other 1otalitarian
forms of government is decreasing (7). Overall, four
to wx semesters of social studies is required for
graduation in 68 percent of states, as opposed to 21
percent in each area of mathematics and science.

At the lower levels of instruction. recommended
course titles may be issued by district orstate boards
but requirements normally are set int the context of
tume. Twenty-five percent of states and 40 percent of
districts set guidelines for minimal Testructional time
in one or more elementary grades. The average time
mandated is 20 minutes per day in grades 1-3 3pd 30
to 40 ninutes in grades 4-6,

Scope and Sequence

Sowal studies n grades K-12 has charged very lutle
dunng the past twenty years. Instructional, cur-
ricular, and social *‘revolutions’ have come and
gone with latle etfect upon the formal curriculum

—

and how teachers within classrooms relate that cur-
riculum to America’s youth.

The most notable changes have been the dis-
appearance of courses labelled geography and civics
a1 the ninth grade level and the replacement of the
twelfth grade problems course with a proliferation of
electives focusing on one or a few social sciences; e.g.
psychology and sociology.

Another change has been an infusion of social
science concepts and methodolggies into existing
traditional courses. Several states have moved to
integrated courses such as '"American Studies” and
*world Cultures,”” in which any or all social sciences
may be drawn from as needed.

Al the elementary level the expanding environment
continues to be the primary organizing theme.
Courses of study from grades K-6 move from the
homes, up through the neighborhood and commu-
nity. 1o thestate, nation, and world. Anthropological
content, however, is being used more and more in
elementary textbooks. Two popular examples of the
infusing of sovial science concepls are Man: A
Course of Study and Lawrence Senesh’s Owr Work-
ing World. A lasting influence of Jerome Bruner ap-
pears to the acceptance by textbook writers that
almost any concept can be taught at any grade level if
presented clearly and appropriately to students.
Senesh includes rather high level economic concepts
in grade one. and his Working World is one of the
most widely used of the federally funded project-
produced materials.

Textbooks are including more non-western world
and world affairs in general. Eihnic studies are
becoming more numerous. There is some attention to
social problems and to understanding oneself,

The most typical scope of social studies found in
schools in 1973 was:

K — The School Community - Home - Self.

| — Families (Neighborhoods)

2 — Neighborhoods (Communities)

3 — Communities {Cities)

4 — State History - world Geography

5 — U, S, History

6 — World Cultures

7 — World Cultures - (Eastern Hemisphere) -
State History

8 — U. S. History

9 — World Cullures - State History

10 — World History
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Il — American History - American Siudiey
12 — Sociology - Governmenl - Psychology -
Economics - Anthropology - Geography

Despite a few changes in course titles, the dis-
appearance ol several others, and more reliance on
sacial science content and methodologies within
grade level courses the reader should not conclude
that the ““new™ social studies have replaced the old.
Generally. social studigs is history and geography—
and quite similar 10 what social studies was 20 years
ago.

There is no justification at this time lor changing
labels Lo **sacial science.'” for social studies **is rarely
about social science. the systematic inquiry into
social phenomenon.”

Texthooks

Since the studies indicate clearly that the textbook is
the central focus of most souial studies classes, a very
important question to ask is: Does one company or
another dominate the commercial markel?

The answer is no—and much less than in past years
when, lor example, Fremont P. Wirth's secondary
American history textbook was used’at one time by
perhaps a majority of all school districts in the
nation. Following is 2 list of the most commonly ysed
textbooks /programs by grade level and percentage of
use within districts surveyed:

Grades K-6 Nocial Sudies

Lardtaw Social Soence Program (hing) 142y
Eplonng Senes [EL
Sovaal Suences Convepts and v alues { Brandw ey (R
Contemporary Sautdl Suieoce Currwutum (Andessany - 7%
Osrades 7-9 American Hutors

This = Amtenvd s Stors {Wilder ) ey
Amcrica i1y People and v alues iW ood) 1%
Omdes 1012 American History

Ree ot the Amencan Nanon (Todd) ]
Huistary atal ree People (Bragdon) %%

For twenty ycars the Nanonal Scicnce Foundanon
has supported the development of K- 2 spaial studies
curricula. Ot the ditricts surveyed, one or more of
the federally tunded materials are used in 25 percent
of elementary schools (grades K-6) and 24 pereent of
secondary sehiooly (7-12). The moss commonily used
matenals and the percentage of districts using each
are:

Kb Soomt Swides

I Llementary Socdl Sownee | dusatton Progran
L aboratory U nus (SRA)

3O Warkisg Warld

12%,
K¥a

Q
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T-12 nucind Mudiey

1 Ameiwan Yahiowal Behavior : 12%%
2 CarnegiesMellon Sociad Studies Currkulum

Propect (Hoh Soaal Sludics Curnculuom) 109
3 Stawlopgiwedl Resounees 10T ihe Souad Sudies

{5R5Y) 1,

Irederally funded matenals are most assocuated with
the “new" social studies. The matetials have not
been widely adopted by school systenis, but advo-
cates of the development projects point (o the impaci
the materials have had on kinds of materials being
developed by commercial pubhshers. Undoubtedly,
there has been an influence. especially on traditional
textbooks and supplementary malterials, but that in-
fluence has not been properly measured.

Unlike two. even one decade ago. social studies per-
sonnel cannot complain about availability of com-
mercial materials for the classcoom. The materials
industry marketed more than 500,000 non-print and
5.000 print materials for K-12 curriculum use m
1976. Certainly a fair percentage was in the area of
social studies. In the three wience arcas, including
social studies, 2,800 textbooks were available in that
year.

There iy little doubt that standard instructional
matenals are crucial to the social studies classroom.
In all three studies. (eachers indicated that major
reliance was on the textbooks. Except for the early
primary grades ‘‘virtually all science., mathe-
matics, and social siudies classes use published text-
books or progrann.”’ Althoush approximately one-
third use-multiple (exts, most classes use a single
textbook.

In a real sense, then. the source of knowledge is the
texthook, Fo an alarming extent teachers’ continuing
frame of reference is to the text—it means. L0 some
teachers in the assessment, sometimes ignoring spon-
taneous and partially cortect responses from students
in order to focus attention back 12 the text at hand:
“*Now John. look there at the top of page 102 and
read why New York City 1s 2 commercial center.™

Sinee students in many classrooms over the nation
are traimed to seck answers froni the text o questions
posed by the teacher. there ts lutle wonder that the
inguiry/discovery approach associated with “new"’
social studies suffers.

In most distriets teachers are heavily involved in the
textbook seleetion process. Very few districts, how-
cver. involve students, parents. or other lay persons
m the process. Most surprising to this writer was that
fow distriets use school board members—cspecially

1én
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4. Attenipts
methodologies from the frontiers of research in the

alarming 1o me since all three assessmenis tend to
confirm the 1extbook as the major curriculum guide.

The **'New Social Studles”

Numerous writers during the past two decades have
attempted 1o caplure the essence of the *new social
studies’’; yet, no one zuthor’s interpretation has been
generally accepted. A valuable contribution of the
Social Science Education Consortium, and parnt of
the NSF final report, is a synthesis of the
characteristics of the “new social studies,”” criticisms
of the "*new social studies,’” and the disagrecments
about the nature, contributions, and value of the
"new social studies.’’ Because of space limitations,
each of the three lisis have been shortened.

CHARACTERISTICS

A. Content and Organization. |. Emphasis on the
structure of the social science disciplines as basic con:
temt and organizing frameworks for the social
studies.

2. Emphasis on processes as content: teaching the
methodologies of the social science disciplines.
teaching students inquiry skills.

3. Greater emphasis on content from the behavioral
sciences.,

to bring the latest findings and
disciplines into the clasiroom, 10 shorten the time lag

between research and implementation.

5. Experimentation with integration of content from
several disciplines: interdisciplinary, multidlsci-
plinary approaches.

6. Emphasis on the separate social science disciplines
and history.

7. Incorporating world, non-Western, and cross-
cultural petspectives into the curriculum.

8. Greater atiention 10 values and valuing.

9. Emphasis on cognitive content and processes, with
little attention to values and valuing.

10. Greater attention than in the past 10 controversial
social issues,

11. More in-depth study of specific issues. themes,
and topics, and less concern for “‘covering’’ {survey-
ing} a whole field, such as American history.
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12. Greater attention 1o problems of sequence, both
within ¢courses and throughout the entire K-12 cur-
riculum. Emphasis on step-by-step building of skills.
concepls, and the like. Considerable experimentation
with grade placement of subject matter.

13. Acceptance of the curriculum sequence as it is
and working within broad, existing course titles to
insert new content into the curriculum.

B, Instructional Approaches and Materials, 1. Heavy
reliance on inquiry/inductive/discovery strategies of
instruction.

2. Concern for individual differences.
3. Emphasis on academically 1alenied studenis.

4. Emphasis on the new, Brunerian view of
readiness. that any child can be taught anything at
any age in some intellectually honest way.

5. Emphasis on giving greater assistance to the
teacher through workshops. training {ilms. training
books, and extensive teacher’s guides describing
ralionale, objectives, lesson plans, evaluation tech-
niques, and the like.

6. Emphasis on materials as the most imporiant fac-
tor in improving instruction.

7. Utilization of a wide variety of media in addition
10 of in place of a textbook.

8. Provision of all materials essential to instruction.

C. Development Process. |. Curriculum develop-
ment was viewed as an experimenial research-and-
development process involving one or more cycles of
development. .

2. Products were usually turned over 10 the commer-
cial publishers for final publication and distribution.

3. Curriculum development took a lot of time and
money.

4. Development projects brought together a variety
of people on their staffs, including scholars in the
discipiines, learning themselves, practicing precollege
teachers, psychometricians, curriculum specialists.
and anists and audiovisual experts.

5. Although people in other roles were acceptable as
stafl members, projecis tended to draw their leades-
ship from the academic disciplines.
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6. In short, curriculum dovclopment was seep as a
project type of ¢ffon. not a wask for an individual or
a local commitiee with hmited funds and hnuted
time,

CRITICISMS

A. Criticisms of the Inguiry /Discovers /inductive
Method as Used in the '"New Secial Studies.”’
I. There is no evidence Tor the superiority of inguiry
methods oser other instructional methods,

2. The inguiry method is really seduction rather than
imnduction. Closed-ended *'discosery®” activities 1end
to dominate. Students really are being asked to *'sleuth
outl”™ what are the teacher's (ot materials’) precon-
¢eived notions, using prearranged data packages.

3. There » o hule attention to  instructional
strategies other than inguiry micthods, particularly
souial seiconce inguiry methods. There seems to bean
ungucstioned assumpuior: that the soctal socntist’s
mcthods are appropnate tor vhildren. Swh methods
hase scrious houtattons and there arc many other
w ayy 10 which children can and do lcarn.,

4. Therc are centain problems with the use of original
source materials, particularly of the historical van.
ety, among them the introduction of irrelcvancics
and difficult language. Also, overdoing the use of
raw data has its dangers, not the least of which is
ediousness. Constant inguiry can be as boring as
constant anything clye.

5. Perhaps not eserything should be open to inquiry
and guestioning.

6. Some methods used commonly by social sowentisés
can ntrud¢ upon kuman rights under certain cir-
cumstancess ¢.g. 'particapation obstrvat.on’ in the
Lamuly.

7.0t 15 not always powible 10 idenufy discwie
elementy and seguences of method i order 1o teach
them.

B. Criticisms Related 1o the Content of the ' New
Socia! Studies.”’ 1. The *'new sodial sludies,”” follow-
ing the tead of the new math and new scicnee, have
the possibly mistaken notion that therc 1s somethmg
idenunfiable as “'the wructure of the disciphne'’ for
cach of the sovtal saiences and that thiy structure is
what should be taught i the sodial studies. I there
are such structures 1 the social sciences, they arc
many and there 15 no consensiss about them; Nurther,
they are fluctuating constantly, simply secause of the
nature of the subject maticr—human affairs.
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2. The "'new social studics™ devclopers have ignored
sources of the curriculum other than the sociat
wicnee disviplines,

3. The **new social studics’” takes an overly cognitive
approavh,

4. Method has been made an end in itscif.

S. There is vastly unduc cmphasis on leaching
gencralizations in the *'new social studies.”’

6. The ''new social studies’ arc too narrowly
specialized, 100 much oricnted to single disciplines.

7. Several content arcas arc weak.

8. The 'new social studies”™ reach value relativism
and appear (o advocate values that are diametrically
opposed 10 those on which our socicly is based.

C. Criticisms Related 10 the Objectlves apd
Rationale of the **New Social Studies’’ and Its Place
in the Social Siudies Scope and Sequence. . Little or
no alicntion has been given to elaberating objectives
and rationales. :

2.Serous questions c¢an be raised abow the
relevance of social scicnee content and methods for
most peoplc, particularly thosc who are not college
boand.

3. The "'mew social studies’ movcment has given
little attention to problems of scope and sequence in
the social studies curriculum,

D. Criticisms Related 10 Needs and Characteristics
of Users, 1. The "'ncw sccial swadies™ did not pay
suffivicnt attention 10 the needs and characieristics of
students.

The "'new sovial studies’’ was directed mainly
1oward above-avcrage students.

The "*new social studies’” neglects individual dif-
fercnces among students,

Younger students can't handle moral relativism.

2. The "'new social studies’’ did not pay sufficient
attention 1o the needs and charactenstics of teachers.

3, The "'new social studies’ did not pay sufficicnt
attention to the roles teacher educators (methods
teachers) in colleges might play in their development
and dissemination.

4. Too Hhittle aticntion was paid (o the elementary
lcvei by the “new social studies.'’
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S, 1he new gl siadies™ (hd not consider liow
the new aenerials would it with vertinn ad-
minstsatn ¢ combinons,

6. The “uvw socol studies™ pad virtially no aiten-
ten o what parens and other Lay persons thougin
the schools shoold be eacking.

. Critivism of the Developers of the ' New Social
studies.” |, The desclopment teatis were werfoaded
with  social seientsts and - “underloaded™  with
classtovm reachers, educational payehologises, cur-
riculum specralisis, methods professors. and others
who could have contritmed imporiint espertine,

2. Pevelopiment of carmieaiunomarerials should hase
been lett 1o connuaeretal publinhers 10 the prs gie sey-
tons lederal goserminesl snevitereonce e this argdi-
votlly prevate entermine was unwarrinted and, n
bact. dangerous,

Y the ainindes and manners of e Coew socudl
sindiss™ deselopers and adsocates huve been found
wantig m thar sense ol nrgeney . nossioiary Zeal.
HOPiG, J0d ariogaine,

1. Criticisms Related 10 bsaluation in the ““New
social studies,”™ 1 Hhe “new socl stodies™ didn'i
pay gt ditenion 10 deselopimg studem evaluation
pracedures 10 ¢o with the new coutent thes were
mrodueing,

2. batle or no tormans e dand sunpatis e evaludgtion
wis done s the deselopers of e new siaterals

G, Criticivms Belated 0 Coste | e watenals

theniselves were 1o cypininve,

20 mplenientapon ot the wew maternabs cindiled
erearer conis o firhie and mones than the ntatenah
they replaved.

. Crtichas Related 10 the “New Orthodoss
L. Premature dissountation of “tew sogral studies”™
ideas, betore adeguaie exatneatton amd res iston had
been accomplished, miay have led o a new kil ot
antlesabalins

2 The new soctal studies™ was an areempr e nnstall

G iahonal curpthen™ m this coumn

L Criticisms Related (0 the = New 1Espe.” The “new
stctal studes " sutler trom an oserdose of ik s
(amvs and sueh),

I Cringcisms Related w the Dissemvination of the
“New skial Stadies” Controry to hopes and
predicttons, the “new socal studies™ s ot
disenunated wodvis
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AREAS OF DISAGREEMENTS

1. Single diseiphiny or muli imerdiseiplinary.
2. Success mattending to values and saluimg.
3. Concern tor controversial soctal issnes,

4. Suecess e attvidhing 1o problem ol curnepluin
G uenee.

50 Appheabiliny to gl 1y pes of students,

6. Rehabiliny of esalnabon ol both product and sw-
dent aeluesement,

7. Role ol academicians w programs” desclopment,

Staffing

The Socist Studies Teacher

| bere does nad appear (o be any great dispanty in the
age. sen, background, and espenignce between sotal
studies personnel and those m the other v o wicnee
drcis, Aserage sears ol teaching espeience in all
three subjecis s approsimatels 12 vears, Few
wachers in ik 3 are male. bnt 79 males constituie
39 pereent wy Lhe thiree subjeet arcas and 74 pereent in
grades 11L12,

Supervisory Personael

Curncalar hiclp i not alwavs available tor the e

teacher. More than one-halt ot all districts report nu
personiyy respamible lor diirict-wide supersision or
currictlumy coordmation. Althongh 75 pereent ol
seeandany schoobs report use of social studies depart-
ment charpersons, tewer than one-halt ol jumor
fugh or ouddie sebools have charrperons within
idividuad subjgeet arcas. A the pnmary and ele-
mentary fevels clirpersons are very fare,

Ailegiance

Although teachers pay thar strongest allegianee
the subject which they 1each, especially at the second-
ary level, this allegiance does not carry over to pro-
tesaonal organizativns winhn patticulas  ubjeat
arcis. In ne stady reporied did membership in local
subpeet arci prolessioual orgawizations approach the
maory of chgible feachers, Membersop i the
toremost organization, 1ae Natonal Comneld 1or the
Socal Studwes {NCSS)Oomchades only o small Triw ton
ol soeid studies wachers v the mation. Nemher Jdo
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teacheny niahe wide uw of profesaonal hwergare
Iwued by 1he organizations, Although participation
i prolessional organizations by supen sors person-
nel increases at higher levels of respotsitilbiay (v
tually all state social stdies specialingy are enher
direcdy or indirectly mohved in the National € ouncit
of State Soctal Swadies Specialisty and NCSS), feser
thun 50 pereemt of rovpondents 10 one surey
indicated  suendanee at any kind ot Jocal, re
gional, stale, or national meeting during the 1975.76
school year.

Renewal

From where, then, do social stodies wachers draws
their intelleciual and pedagogical strengih onee in the
classroom? This gquestion s not anwwened by the
naional wuodies.

I-or somme wicher, the ovcassional college course 1

viewed as an esdension of preparation for the joh,
not preparation on the job. There is enticism by
wachers, wpporied by assessment diata, that college
social swdies eachens are not generally ssmpathetic
10 "new’ social studies or 1 the national innos atis ¢
thrusts which hias e occurred dunng the pist tsents
yedrs, Additionally, assessment data indicates 1hat
pethaps a iajorits ol college socal studics personne!
demgrate the natiowal sovial studies progects Tunded
by NSI and other sourees,

SEAT wmeetings, distriet conterenees, and apisenins
COUes Were Lhe most common contimung cducaon
activities. Most whools had inservice workshop days
a vouple of limes a year, organized and s1affed hy
distrivt personnel and consultanis. Partivipation was
high in most places. The teachers found them more
valuable for opportunity 10 talk with other teachers
than {or the help they got from specialisis. Inservice
cducation hy master teachers was sought,

Many teachegs had problems for which (hey were not
gelting inservice help, losenice or continuing edu-
cation, further, gencrally s viewed negatisely hy
a majonty ol wachers, Rather than hielpng themn
solwe spevibe probleas relating 1o ther evenyday
teaching, 1t »n “anemn and nmed  cheshere””
Feadiers dearks pay hitle heed 1o 1

Avvording o the seseral matonal surses s vited by e
studries, ceichers look o other wasvhers as 4 souree ol
renesdl and onsthe-job traonme. Nanralb o and thi
voespeatalbs true for soub stadies, teachers are
exposed 10 many thnenong Lictors throueh popular
ttiedha and their own lesore wading,
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Wt does emerge from e stadies is tin westbooks
and wachers” decisions hold swan in whar content »
vosercd insocial studies elasses and thaet the progess
ol wacher repesal, rather than beng monohdne,
an inlormal one,

Needs

| he studies attempted 10 iscertam needs ot wachers
10 several arcas. More than 78 pereent indicated they
do not wsually need assistanee trom @ subyect matier
resource person i lesson planning, actually waching
tessans, and maintaining discipline (disaptine did not
appear to be a crucial issue among muost sehools
wrseyed). Areas in which a sizcable number of
wiachers sould like additional aswistanee include
ohtaining inormation about nstruetional imate vials,
larning new waching micthods, implemenung the
discosery inguiry approach, and usdng napipulane
or hands-on materials,

Much ut this wnter’s professional hie has been spent
as an instruchonal superssor. Phe stodies led me 1o
wonder, howeser, just how mueh svaloe system -lesed
instractional  planning  has walun the indis idual
clasroomn. One reported case sody, perhaps the
most ingivisve in iy analyas of human dynamics
wilthin schools, explained:

.. . 1 befeve the presaures on the school have erected
o Stipation where the systems responstble for pro-
vidiy the etiwation of chiddeen have drawn mword
artd wgeeved apart. . . The sesipaianol levef (eesral
offwe wohool board), the menagertal fevel (pn-
cipeisy, amd the rechical level (reachers) have afways
heen somewhat different andd the yvunanon seenns 1o
have wonened. Teachers are respronsible for the day-
tu-tlay operation af the classrean: prinapals serve s
fethages or buffers hotween the technical fevel anid
the centtral offrce, witclt s cancernet! witlt exchange
refatenships with the emvirgitinent, . . .

Lach of the sysiems saw seenis 1o be fincdiasting: av o
self-caniainied and separare exi . Mol sppport i
mtinal,

1hat pessitistie view s sapported by the sudin’
bndiags. I all categones Lrom poncipal up throcgh
state department personnel, the nugoriy ot Wachers
wnaed rated supersisors s les than e
asetul.”” A oae-hine graplugllustrauon woukd sho.. a
sorstanthy decredsmig ine ay onge moses tarther away
fron the dlassioons, Suite departnient persannel, Lar;
thest reitios ed, engos onls an 8 pereent o plance gy
s oselul””
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A mewsage whueh came 1o this wpter s that 1each-
ers are, hiereely andependent amd  any - deaision
made 10 alleet the gualny  of anstroeien  pdst
have the teacher—the mdnidual teacher' s—active
s o ement.

P heree independence of teichers s best sam-
marnzed i the words of one who sad, 1 histened 10
il the *laets’, mpovators, ete., and then wept i
own w1 Dying 10 ouch the best | conld™

Facilities, Equipment, and Supplies

The average per pupil expenditure i sehiood disiracts
aeross the nation 1s $1. 246, O the Natonal Delense
L ducation Act lunds geeeinved by disiniets.e soentl
studies recened 12 pereent, seienee 36 pereent, and
mathematies 26 pereent. Sovial studies alho was on
the short endlor Elementary and Sceondary Lduca-
ton Adt tunds, A tull 70 pereent ot all distriets re-
porting recenved 1o tunds lor soctat sindies Trom am
tederal sources, prvate toundanons oi other sourees
orher than general siaie ad atloeations,

Suturban schools are the best cquipped, followed
by urtan ones. Schools i small eites and meeal arcas
are the feast well equipped. Thes ditlerence s more
dramatie, howerver, m orher sgienee areas than in
social stndies where CAPRIEISIVE Cguapment s nol
esemial,  There w w0 dilterence,  however, m
avalebihity of  supphes, espectally an alternative
miateritls, semalanon packages, cuoent provted
materials, at wo-visaal maocrnah, and other commer-
cal products whaeh supplement the tevibook-and e
petted the expenienves of soval sidies stdenis.

Hee mator peeds cuaed by tcachers (more than haliyn
Al subrects and ot all grade  levels were tor
paraprolessorial assistanee ad moaey (o buy class
supplies on a day-1e-day basis. Many teachers appeat
o be drustriued by 1he absense of budgeted tumnds the
they small} 1o purchase saall gems ds dlass needs
demind thein

Sovial studies teachers doo not appear e be
marpulatively ontented. In suevey s, only 24 perecal
e Cthandton” ngpipubaine materads onee o
weck

Mand edocanonal adimistegtons amd  supercsors
awssugned, s did this wiadn that summer institiles
and wiher tragime prograims dor Jasssroonn weachery
wore onentog may tedelers o U hands-on® wols
being devcloped m pattonal catreulum prograns
sucl s the Thieh School Ceography Proge¢t There s
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no cvidenee trom the stades that soentl siiches
teachers  wihw  atended. lor  esample,  Nonopal
Sewence | oundanon-sponsored  tramng  progriums,
use hands-on ™ expetienees more than teachers who
did not auend summer imshintes. ’

Fhe movement wonard use of siulanoms m social
studies chassrooms s cacomaging—more <o than
any othen sCienee ared.

Nor ds encouraging is the meiager wse made ot clee-
tome wares, 10 appeas it teles ised anstruetion,
progranined instroction, and compuier-assisted m-
strtction *rare rarely used”™ m instruct.on,

O1 all the equipment aequired by schools duning the
gadget-oriented Sivties and carly Sesenties s appears
that valy 1he overhiead projector today s widely and
routinedy used by the classroom teacher. Studies
reveal that most teachers surveyed have aecess o the
overhead and miahe nse o 1oas anevenday 1eaching
1ool,

Issues

Problems as Perceived by Teachers,
Administrators, and Supervisory Personnel

Problems for clementary stedies melude the belet
that socral stuches (and scienee} is less unportant than
other subjeets, such as reading and mathemands and
imadeguate 1eacher pliaung tnme.

Serenee and soeial studes are o subject acas
recenving less amounts of instachenal attention m
clementary grades as o result ol “back 10 baswes ™
[here is evidence from the studies that readig and
mathematics corsume much of the nme I.urmcrly
devoted o orher sciences, Tor example, grades k-3
spend an average of only tventy nunues per ddy on
Coth satenee dind soendl studies, A child unable 1o
read 18 vieved as aomore serious problem by most
teachers than a reduction e ume spent wil social
stdies Peachers are willmg. it dppears, 1o trade otf
rime apd mrention (o other subject wreas 1 order Lo
pregare students 1o read and understand eomples
wleas

AL giades 7-82 40 b oal student interest e the subjeet
and, agam, madequate student readeng abilines are
viewed o senious problems

Grouping; The Greatest Dilemma

Inadequate student readmg ranks as one o the mosy
persisient probles Tor sodal studies 1eachers. Simee
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the prrted word Ty the masor metructiomal souree,
stndents who cannol read or who read poorly pose
venng prablems at all grade levels, paenenlarly in the
secondary grades.,

Attempts 1o sobve this problem have prpduced o di-
lemmia tor manmy schools. Social studies, wath ats
stress on sockthzaton and atizenship, many eiizens
argue, s the one subjeet 1 sehool wlieh most calls
tor heterogencous groupang. Aher all, ibe Harvard-

bound honor studenm and the slosest student i the ®

lass must hive i the workd together; ver, cach tvpe
student, it 1s reasoned, reguites diftereng kearmug ap-
proaches, imstructional strategies, and materials. It s
cotnmon Tor the school, then, fo sort students decor-
ding to this reasonmg—Icading 10 homogencous
prouping  The courts have deerved that such perma-
nemt groupang, called trackimg, 15 llegal, Despite
court deaaons, the dilemma Tizs nor yet been solved
by most sehool systeins, Teachers” (estmom mdicate
thiat they reabize that, by groupang, & potengal
democratie anospliciy s lost bitt as one clementar
prowipal sunmunzed the feelngs e her sehool,
“They (poor readers) san pami only so any
mutals ™’

Taduw wduab zed mstraction s becoming another 2use

lor sorhing students, Data Trom thowsands ol
classrooms i these siudies  indicate  thar -
dividuahzanon ot stroction i not widely ae-

complished,  howeser. due partally - perhaps
tedehiers” perveptiotls ol soutal studies as i group
thing.'”

Equal (pportunities

Schools have prol moved much bovond the simplest
standards i cqualiaing edi anwi schools.,
Fhey have dume the best m plivsical Taabhties, less i
mstrugiongl supphes and equipnwent and thy leist
rechers, s the stuthes consistently demonstrate, the
teachet 1 the classtoong the mest oreal
vangble--aimd inequahities moteachers are exirenw.
espeaaiiv beveen abiluent and poor seliools,

v
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by sonsie sehioots tudly halt of 20 feas g tune s -
tered anvay on et persosndd negotiations (mlen be-
tween feacher and one ot d lew stidents). Tioe on
Lash appedrs o be an nmpostant varkable in sindent
aetiesemom Sinee there does pot appear to e gread
vartables i wcadhers” prepatation, phiscal Swrlies,
and ponted resenrees amons schools oo may by
that the greatest vaziable al all across the nabion s
the wimonmi of learong tene wathim the social studies
Liesstoon,
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The eurnenbum of smadl, mrad schools generally are
the meost resincted and radiional. 1eis irome tha
gh interest eleetives {CWild Flowers/Ldibles” Tor
example) are more av alable in large schools of urban
and suburban dreas where sindents already have
myriad enriching activities and mderests 0 puisie,
while i tusal, more isolated sehools, courses beyond
traditional of fermgs are rare.

The NSI summany ot one ot the three stadies sie-
cietly tonchies upon one of the central issues of the
nanonal assessment;

What scence soctd sedes) education will be for
any one Juld for any one vear s most dependent on
what that child™ teacher believes, hnows, and does—
and daesnt believe daesn’t Anow, and doew 't do.

Accountability

Very lew states have estabiished basie competencies
i socaal studies (28 percent in 1977), but 35 pereent
mdicate they are planmng 1o implenicii compeiency
progranis in the near lature,

Articulation

Mncuidtiop 1s . conummng problem m socal studies,

supeivisors and other adnunistralors are niore con-
certied thar Jassroom tedehets Resalls ol survess
mdreme that cven supervisors and admuisistrators are
oppoied 10 a ugher degree of smilnrnoy swabin g
curriculum. Parenis do nov want a regimenied sourse
ab stady but want bettar clanticataon abeuat wha s
tieght, Iderestingls, the smailer the sclicol the nyore
articaletion can be accomphshed. Araculanon ap-
pears 10 1 destvealzed when teadhiers, themsehes,
devide whal 1o 1o be covered and respect those
mutually agreed vpon anderstandings

In larger sasiems there s hittle agreemeat about what
sibpec s shionhd De taugis v what conrses and harle
articulation across courses, In districis which nuane-
Jate & vom dimaged carmculinm there i less idfention
to sovad aid curcent g tlars, Cne datiger expressed
the sindhies o it subed e » euriemly pen -
cerved as Voubside™ students and uol siegrated o
lus ler evervdday bile. Te temove the dizechion of the
coutse ol stidy tuether asay dtom cuatrent appen-
ings, as they happen, s o make soeial studies even
moie stenle {or spudents
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Social Swdies Versus Social Sclence

Among traditional college social science professors it
has been fashionable for some time now to refer to
innovative efforts in the field as “'social sciensy.”
There is little danger for them to fear!

There are few indications that schools emphasize a
scientific approach common to soaal scence
disciplines, Sixty-six percent of respondents felt that
the general public does not favor placing a high
prioritv on emphasizing a scientific approach. The
majority of teachers viewed their tasks as both
smaller and more holistic—smaller in that they are to
trarismit facts and skill. larger in that they are to
prepare {so;ial}ze) students in the value system of the
community.

There is evidence that there is a reonientation toward
performance skills and away from conceptualized ex-
periences. Symptomatic of this trend is the response
by 40 percent of <enior high students in a national
survey that the thing most wrong about social studies
was its overemphasis on '‘facts and memorization,'’

Despite sixty years of rhetoric by social swdies
lcaders. such practices as ‘‘democratic living,"'
*‘lcarning by doing.'’ *‘laboratory experiences.’’ and
rhe more recently espoused. learning through 'in-
ducuon and nquiry.’’ are not widely exercised in
sovial studies ¢lassrooms. To the contrary, lectures
and teacher led/domunated discussions ‘‘are the
predormnant technigue.”™ At least two-thirds of
teachers use lectures once or more a week. In na-
tional questionnaires many social stuches teachers in-
dicated they use discussions *‘just about daily."’

Controversial Issues

Admunistrators should have little fear that socal
stuchies teachers will embarrass the school or com-
munity. The great majority of teachers are personally
committed 10 the task of helping young pecp.e ac
commodate to the educational system—and the com-
munity—as it is, Teachers, themselves, attempt to fit
in the system and be recognized as cooperative
members of the school and the community,

Taking «des on controversial issues within a
classroom s not the hallmark of socal studies
teacher—much better, for cxample. to teach
“about'’ puverty than attempt to change the
cconomic structure.  High  school political or
cconomic achivism among teachers or students is In-
deed rarc and is certamly not the accepted norm. An
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atmosphere of questioning is not pictured in any of
the three studies.

So rraditional, non-controversial, and non-aluing
are most social studies classrooms that one can see
dttle promise that any measure of ' ‘democratic liv-
ing'" or “laboratory expericnee’” will be achieved in
most existing social studies programs.

One factor which tends to mitigate against a more
open, gquestioning atmosphere within classrooms.,
other than the conservative nature of teachers
themselves, is the drive by most schools toward better
achievement as indicated by standardized test scores.
Attitudes. certainly change in attitude, usually is not
part of this assessment.

One would be incorrect (0 assume from the above
descriptions. however, that social studies classrooms
are sterile places with Jittle or no interaction among
students or between students and teachers. The point
should be made that there are human processes oc¢-
cursing within the schools, bui primarily of a
socialization nature,

The Teacher: The Bottom Line

Studics suppurt john Goodlad's findings that though
a distrief 0f school may have myriad guides and in-
structivnal objectrves calibrated toward the receptivi-

v of cach ¢hild to Jearn does not mean that those

understandings extend into vhe classroom once the
teacher cloves the door.

Fhere is cvidenge that the social studies teacher
generally is not oriented 10 prescribed objectivising
of the instructional program. They are more, il you
olease, Macaulayian in that they paint with a subjec-
tive brush. with wholesome streaks of what they
thmk sludents  teed, rather than orchestrate
{a popular phrave of the “new’’ social studies) dif-
terent womponenls of a program designed from a
distilziten of committee pronouncements or proven
practiges

There were those, especially gt the district and state
levels, who really felt about a decade ago that the
massive efforts underway in national social studies
curriculum projects would change the very nature of
soctal studics content, the way teachers teach, and
student achievement. | would think the results of
these three national stidies arc disappointing to those
optimists. °

!
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Implications for Administrat
Continuing Education

Onc of the most troubling findings 15 that the
elasscoom teacher is not supported in s/ her instroc-
tional role. Inservice programs, effective for
“improving orgameation,”” should be planned and
structured to give teachers assistanee with pedagogi-
eal problems.

An untapped souree W most distriets 15 the master
tzacher. Admmidratons  should seek out  these
teachers and make them the center of inservice pro-
grams. Evidence from all three studies 1s that
tcachers learn most from other eachers.

Teachers are calhng for more tunds, even federal
tunds, for diuriets to: {1} hire and pay resource pee-
ple to help teachers with their teaching skills, and (2)
provide additional insbitutes lor the improvement
of weaching. Teachers are not opposed to devoting
ume to job-related triming and adminstrators
should nurture and reward teachers’ desires for self-
improsement.

Strengthening Cltizenship Educatlon

It 15 ironic thay publie sehools *“are bemng asked to do
things we wed to pray 1o God for:”™ vet, souial
stuches elissrooms are so traditionally struetured, so
tied to econtent that the powential within the one eur-
rieular area in which problems can be diseussed,
perhaps even partially resolved, s lost. The potertial
of social studies 1~ further lessened by the rush of
sehoobs 10 “'more basie™ suhjects

Perhaps soeial ~iadies an grades K12 will never
become soeial setenee, with the reselung seienufie ap-
proach to problem sobving, but 11 s eritieal that some
of the widely aceepted methodologies of the more
usetul ot the spetal seiei wos beutilized by the schools.,
Teachers are under very read pressure, often snbtle
to stay witlun prevahng commumty norms. Lse of
the weal scenees,  particufarly  sovology,  an-
thropology, and eeononuies, otiers teichers the op-
portuaity more objeetinvely and Jess emononally to
explore problems that may be tearing apart com-
mumittes, homes, and,; perhaps, students themselves,

A tradibonal lnstorical or geographical comest s not
the most conduene manner tor lnoking at probliemns,

Aruitoxt provided by Eic: .

I Feelit e a roie of school leaders, adnymsirators and
supervisors, 1 expose their teachers to useful instruc-
tiondl tools, 1t ehange 1y antude is expeeted, then
better 1ools are essential,

Parents and the Community

Perhaps it 1s time that we slow up a bit 1n developing
vandards and curneulum guides (61 pereent of
supetvisory time} and clarify for parents and the
community what A is that we do attempt to teach
within grades and Subjeet arcas. 1t v not parents who
ate pushing for more regimentation or even articula-
uon within whools; parents are demanding that they
understand what is being taught.

As the studies eonfirm, textbooky are soctal studies,
Boards of cducation which spend 1ime approving
eurriculum guides should consider spending at least
equal time on the seleetion of texthooks. Because of
tesntbooky’ importance, a case can be made abo for
iy ohving parents and studenty,

A Reasonable Request

Socnl studics teachers intersiewed in the studics
rescaled a greal amount of common sense about
problems which affcet thems. The bea example is
their willingness to give up structional time i
order  that students gain  base Jalls. Equally
reavonable 1s their request For elassroom Tunds to
purchase small mstructional items @« 1eeds anse.
Compared to personnel sataney and other constant
expenditures, a small monthly allottnem 10 each
teacher inay be the smallest eost, vel do more to 1
prose classtoom instruction than almost any other
lne-itern expenditure,

Soclal Studies as & **soclal study"’

Administrators everywhere must address the problem
of ~tudent grouping. Ways must be found to aceom-
modate all levels of student motn auon and ability
within a common setting  Indinvidualization ol -
siruction appears to be the greatest promise for social
stuchies  elasses,  Segregation,  abihty  grouping,
achicvement clustening, and all the other mechanical
arrangements, which veparate future ctizens within a
school will not lead to the achievement of the most
enduning and endearing souia] studies goal—prepara-
non tor hite
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Association for Supervision and Curriculum Development

Summary and Implications of the National
Science Foundation Reports on the Status of
Science, Social Stndies and Mathematics
k.ducation

Ron Brandt and Other Members of th: ASCD
Dissemination Team*

Abstract

S atus studies sponsored hy the Nauonal Science
Fsundation {NSF) show that many of the changes
tought m the curriculum reform movement of the
1960s and early 70s have not been achicved. Most
NSF projects in mathematics. science, and social
studics arc not widely used: inquiry and in.
dividualization are rarc. :

The studies document a lack of authoritatve infor-
mation aboul what 1» actually taught, what the ef-
fe.ts are. and what effects would be if things were
done differemly. It secms that content and methods

vary somewhat froni one teacher to another. but text-

books arc the bass for much of the curriculum.

Members of the ASCD team assigned 1o summanze
the studies believe the swdies imply the foilowing
needs:

Instructiogal Materials:

1. Continuéd_devetopment of high quality instruc-
tional matcrials, wiuh federal sponsorship if
necessary.

2. Procedures for penodicaliy
students should learn.

3. A thorough cxamianon of the processes by
which textbooks and teachers’ manuals arc
developed, selected, and used—so that they may be
improved.

4. Objecuive ovaluation of instructional materials.

redefinmg  what

' Benjamin Ebersole. Baltimore County (Maryland) Schools:
Thomas Gibney. University of Toledo (Ohioli Edward Kafns.
Parma {Ohio) Public Schools: Rulh Long, ASCD Associate Direc-
tor; Gerald Ponder, North Texas State University, Denton; Ronald
Si1odghill, St. Louss {Missouri} Public Schools: and Robert Yager.
University of [owa.

This report was onigimally setialized 1n Educafonal Leadership,
Volume 36, Numbers 5,6.7. 8; February, March, April. May 1979
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Teacher Education and Support:

!. Redefinirion of middle management roles 10 pro-
vide more adequate staff devclopment and support
for teachers.

2. Mechanisms, such as NSF institutes, to provide
for continuing education of teachers.

Knowledée:

1. Knowledge about differences in points of view
between teachers and other educators.

2. Knowledge about the change process in schools.

1. Knowledge about effects of various practices and
programs.

Thanks, We Needed That
A Report on the NSF Reports

Ron Brandt and Other Members of the ASCD
Dissemination Team'

There is a scene in an old movie—maybe in several of
them—in which a character, confused and afraid,
begins sobbing and babbling incoherently. Another
character slaps him hard across the face. whereupon
he regams his composure and says. ““Thanks. [
needed that.”

Reading the reports of the National Science Founda-
tion (NSF) studies is a sobering experience. Seven
thick volumes. the reports are heavy reading in more
ways than one. NSF commissioned the studies in the
aftermath of two decades of effort at local, state, and
national levels to reform curriculum of elementary
and secondary schools. The idea was to find cut what
had been accomplished so far in science, mathemat-
ics, and social studics cducation as the basts for fur-
ther long-range planning.

The reports are of three types. There is a survey
(Weiss, 1978) which summarizes such information as
what courses are offered and how many students are
enrolled. It also includes self-reports from teachers
about the methods and matcrials they use, the
amounts and Xinds of help available to them. and
$Q on.

Three extensive hieraturc reviews—one each for
science (Helgeson and others, 1978}, mathematics
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{Suydam and Osborne, 1978), and social studicy
(Wiley and Race, 1978)—summarize the most im-
portant research reports and other material published
from 1955 to 1975,

Complementing the other reports v a set of case
studtes {Stake and Easley, ]978, vol. I} each contan-
ing the observations and impressions of a qualified
evalyator who made an intensive study of a par-
ticular school district. Several additional chapters
summarize the observations {Stake and Easley, 1978,
vol. 1.

The three-way approach (survey, lLiterature reviews,
case studies) produces a three dimemsional elfect.
Tegether the reports present a more complete picture
than would any one by itself,

The ASCD team charged with sutnmanzing the find-
ings and suggesung implications viewed the reports in
several different ways. First, we selected what we
thought was most pertinent 1o the roles and interests
of ASCD members, most of whom are adminssira-
tors, curficulum directors, supervisors, and others
respomsible for curriculum and support services,

Second, we looked for the unexpecied: points which
seemied 1o us somewhat surprising. Finally, we
sought regulanties: patterns that occurred repeatedly
aeross stes and studies.? ’

Paradoucally. the first conclusion one might draw
from all that informanion 15 that we know very little.
We do not know for sure what 1s actually being
taught or how 1t 15 being taught i ¢lassrooms across
America, We do not know how it compares with
what was taught iwenty or thirty years ago, because
we did not have that hind of informaton then either.
We do not know much about elfects on students—
cither the effects of what is now being taught or
what the effects would be if things were done
differently.

For example, NSF has encouraged used of inducuive
teaching methods, olten referred to as ““mquiry’ or
“discovery.”” Asked 1l they used inquiry. many
teachery reported 1hat they did, but obsetvers who
visited ¢lassrooms saw little evidence of it (Stake and
Easley, Vol, I1, p. 12:8). Moreover, the instructional
progrants which NSF helped develop, many of which

* The rules of anomalies and Tegulariies are borrowed, after a
fashwon, fTom Waller Doyle. Sce his paper, **Classroom Research:
Who Needs 11?7 presenied at 1he annual meeting of the Amencan
Educational Research Assocration. Apnt 1978, Toronto, Canada.
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incorporate inquiry methods, are not widely ysed
{Wiley and Race, p, 322; Weiss, p. 80).

At lcast we know that students would benefit if
teachers did use inquity. Or do we? Those who
reviewed the research say nosuch claim ¢an be made.
For example. ‘“There 1s relatively little solid evidence
to substantate the widespread belief {among social
studies educators) that ‘critical thinking' methods are
superior (o other approaches’™ {Wiley and Race.
p. 192).

The reporis do not have all the answers, then, bu at
least they help us know what we do not know. Of
course, they do much more that that. They tell us
that the eurriculum reform movement had some in-
fluence on American education. Programs developed
with NS support are used in many schools. Quite a
few teachers (albeit @ minority} continue o teach
themn as intended by their developers, inquiry and all.
Recent magerials produced by commercial publishers
incorporaie many of the ideas introduced by those
programs. And a substantial number ol teachers are
probably betier informed, more capable and more
confident as a result of having attended summer in-
stitutes sponsored by NSF.

We also “*know’ other things from reading these
reports. We may have known them intuitively before,
but the reports substantiate them. For example,
within a narrow range of possibilities, what is taught
and how it 15 taught vary from one teacher to
another. In most cases the content of a single tex1-
book is the basis for the curriculum; the variability is
in the emphasis given 10 1opcs and in the teacher’s
personal style.

Individualization and inqury are rarely used: the
most common teaching method is some form of
*‘recitation'”: the teacher asking questions, explain-
ing, or giving directions; the students listening,
answering questions, solving problems, or filling out
worksheets.

This situation exists, much to the despair of those
who would like to change it, not because teachers are
lazy or unimaginative, but apparently beeause of the
realities of life in classrooms. [n the articles which
follow, we will summanZse these reahties and then
suggest some implications.
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Mathematics Education
1955-197§

Thomas Gibney
Edward Karns

Mathematicy instruction has changed sery httle dur-
ing the peniod from 195510 1975, A single testbook is
the main souree of contetd with few other teaching
materialy used or tequested by teachers. Most 1a-
struction vecurs with total-class groups and i tell-
and-show followed by secatwork at the clementary
school fevel, and homework-lecture-new homework
at the secondary whool level. The self-contained
classroom at the ¢lementary school level and the
hixed period schedule of (he secondary school are
still the predominant patterny  for mathematics
mstruction.

What Major Changes Have Taken Place in
Mathematics Curriculum Offerings?

CONTENT

Mathemaucs stll remainy & required course 10 ele-
mentary school and 1he content hay expanded from
arithmetiw o mathematics  with the topicy of
geometry, measuremient, probability and statisies.
graphs, cquations, inequalitics, and properties of
number systems m westbooks. Computation with
whole numbers, fractions, and decimals remains the
core of the elememntary school curniculum. In the
eleven ditricts of the CSSE Swudy, various forms of
pencd and paper mathemancs dominated the seenen
the elemenmtary schools with lutle evidence of
manipulatives, sets, ete., being used. (Stake and
Easley, 1978, 13:18)

The number and vanety ol courses offered at the
secondary school level have ereased since 1955,
however, the most Irequently 1aught courses are
general math, algebra and geometry. (Siake and
Easley, 1978, 18:21) Among the new topics were
functions, vector approaches to geometry, computer
techmyues, and caleulus. SMSG and other cur-
riculumn development groups were evident ag the
enrollment in secondary schoot mathematics courses
mereased, especially i advanced  mathematics
courses. Most of thin increase occurred Juring the
first part Qf (he 1955-1975 period with the 9705
recording small increases i advanced courses and in
basic or remedial mathematics.  (Suydam  and
Osborne, 1977, p. 36)

Q
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*"NEW MATH™

The new math’” phenomenon was o two-decatle
series of deselopments that esolved and changed con-
stantly, some topis dwappeared and new  oney
emerged, some lopics emerged and disappeared.
(Suydam and Osborne, 1977, p. 48) New materialy
were widely used by the mid-1960s with content and
methodology changes attempled. Federal funding
through such agencies gy NSI, NIE, R&D Centers,
and regional 1aboratonies encouraged the implenien-
tation of new mathematics LOpics, materials, courses,
and programs. Despie the *new math” (hrust and
although 1t is evident thar the pumber.amt variety of
mathematics courses offered 1n secondary schools
has increased since 1935 there appears to be hittle
change in the mathematics mstruction i grades
K-12. Few efforts were made 10 educaie elementary
or secondary teachers concernmg the new changes in
content and methodology with the result hat the
single tewibook i« sull the pnmary sonree of
mathemauies curriculaswith most teachery uvng no
instructonal matenals except the wesitbook and the
chalk board.

Few instances of modern mathematcs were found in
the case studies. ¥°or most <¢lassrooms around the
country, modern math never 1ouched down. In one
city. lor example, conventional textbooks with 960
copyright dates were used in 1977. Qver one-third of
the principals and approximately one-fourth of the
supervisors and teachers staled that new math had
been a waste of time and money. (Stake and Easley,
1978, 13:65 and 18:34)

Back 10 Basics

Much discussion concerning the  back-to-basics
movement has come frem the pubhc’s belief that
pupils have failed to fearn minimal computational
skills. The issue of back 10 basics seems to be em-
phasized more by school board members running for
eleciion or candidates for educational administrative
posttions than by teachers of mathematics, The
Gallup Poll of the public’s attitudes 1oward educa-
tion revealed that the public’s most frequent con-
cerns are: 10 devole more atlention to teaching of
basic skiils, and to enforce stricier discipline. School
board members and parents define back 10 basics as
instruction that concentrates uponskills development
in reading. writing, and mathematics.

In dafining basics, most schools define basics in
terms of the “*barcbone’s™ technical skills of reading
and simple arithmetic operations. (Stake and Easley,
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1978, 13:3.0) T he studies found the elententasy math
curriculum is tradiional and dedicared 10 helping
childeen learn to compute. (Siake and Easley, 1978,
13:200

The concluston O reviewing  twemy  years of
mathematics 1eaching wm grades K-12 is that 1eachers
have been and gre still stressing mathemanes skifls at
all grade levels bt the time spent  teaching
mathematics in grades K-6is fess than 11 was twenty
years ago because ot':man,\ new topics that have been
added 10 the elementary curnculum.

What Empact Has the New Math Approach
Had on What Happens in Classrooms?

INSTRUCTIONAL STRATEGIES

In most classrvoms the teacher 1s 1n charge. (Stake
and Easley, 1978, 13:59) i was obsenved that
teachers had great freedom 10 teach largely what they
Tleased. (Stake and Easley, 1978, 13:37) This type of
freedom may have led 10 the generalized cnticism
that very hittle vertical arnculanon exists withn the
mathematics  curficulum.  Aruculation  between
clemenrary gnd secondary schools seemed to be a
unhversal problem. (Stake and Easley, 1978,
13:19:209 1t s clearly mental discipline that is the
focus of 1he vast majonty of 1eachers of mathematies
at all levels beyond the second grade. (Siake and
Easiey, 1978, 13:18) In the 60s hands-on cusriculum
projects were developed and p: omoted. Now the pen-
dulunt seerts to be swanging back to one teaching
source—ihe testbook. (Stake and Easley. 1978, 15:5)

CLASSROOM SIZE AND MANAGEMENT

Research during the 20-year period from 1955-75 pro-
vided little evidence that mathematics achievement
was alfected by total class size but that the size of the
group with which the teasher works on a particular
topic may be ot mpontance Approximately 20 per-
cent of the clementary school day 1 allocated t0
miathematics time bt far less time is spent un actual
mstrection. All teachers K-12 spenr a large propor-
tion of their btme on nen-instructhional activities such
as discipline, classroom rowunes, inonsy collections,
tillmg our arous formis, ete, Achievement was
tound to be higher 1 elementary classe. where the
greater proportion of tine was spent on develop-
mental  acuvanes and  actual anstsuction by the
teachet (Suydam and Osborne, 1977, p. 76}
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EVALUATION

The use of standardized 1€t was more common 1n
mathematics than 1n science or social science, and
more common in grades K-6 than in grades 7-12.
(Weiss, 1978, p. 27) The greatest change in testing
over the pasi 20 vears has been the concern for
objective-based referenced or criterion-referenced

* tests rather than norm-referenced tests. (Suydam and

Osborne, 1977, p. 83) Also. evaluation is now ex-
pecied 10 provide informauon for curriculum deci-
sions whereas in 1952 the primary use of siandard-
ized 1ests was to help with decisions concerning in-
dividual students.

INQUIRY TEACHING

Although much emphasis has been given to the
development of inquiry teaching. little is taking
place. {Stake and Easley, 1978, 12:8) Many of the
matepals designed 1o promote inguiry were still in
the schools but seldom used. (Stake and Easley,
1978, 12:5} Teachers felt thai higher level siudy for
students was very hard work. (Siake and Easley,
1978, 12:7) In mathematics at all levels, the teaching
method was usually one of going over the problems
assigned with cither the teacher or students working
al the chalkboar.i while others observed. (S1ake and
Easley, 1978, 19:7)

MATERIALS

Mathematies instruction and the mathematies
teachers remain rather traditional. The textbook is
the course of study and the teacher’s manudl is the
most extensively used prece of material to supplement
the textboek. Hands-on materials that accompany
1extbooks are used in aboul one third of the K-3
malhemanes classes but little thereafter in grades
4-12. From third through wwelfth grady, students had
few materials 1o manipulate. In most ciassrooms the
source of knowledge certainly is still the textbook,
(Stake and Easley, 1978, 13:59 and 65} Mathematics
teachers hardly ever use other materials such as film
loops. slides. television, programmed instsuction,
CALl, ficid-trips. guest speakers, ete, {Weiss, 1978, p.
102)

Federally funded ecurrtcuium materials in
mathematics were being used less in 1976-77 than in
previous years, This may imply that many of the
ideas and approaches of these materials may now be
found 1n the **conventional' mathematics textbooks.
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{Weiss, 1978, p. 78} More than 500,000 non-print in-
structional materialy and an additional 5,000 print
marketed for use 10 the K-12 curriculum 1in 1976, OF
the approumately 28,000 textbook titles marketed
for use v mathenatics, wience and wocial studies, a
relatis ely winall portion of that total ssere i use in the
imajonty of the nation’s classrooms. The ten oot
used maierials i math in the U.S. are clearly tradi-
tional programs all guie umilar 1w ecach other n
terms of instructional devign and ool and personal
Values wyatemis, (Srake and Basles . 1978, 13:60)

What Type of Supervisory Support are
Teachers Receiving in Mathematics
Instruction?

Supersinors  at the weondary  level revealed a
preponderance of admimstratise and teaching loads
over supers 1sory tasks, Between 62 and 96 pereent of
curriculum supersipors indiwcated that their prinmary
responstbaluy 1s somethmg other than curnculum
supersision. {Stake and Easley, 1978, 18:106) About
half of the clememary supersisors had supervision as
thair primary assiginment. On Lthe average, super-
visors had in exeess of 200 wachers with whom they
worhed There were sery few people available ouvade
the classrovm W prosde quality control for ihe cur-
nculum and aswist teachers with pedagogical prob-
lems, (Stake and Lasley, 1978, 16:42-43)

The nurhber of statewade subject area coordinators
has been reduced ¢nd many coordinators hase been
assigned additional dunes so that they hasve kew time
to spend on mathematies educanon {(Werss, 1978,
p. 3 Approxumately two-thirds of the local sehool
distnets hase po district supersisors, (Wess, 1978,
p. 36) and sery tew dintnics have  full-time
mathematies coordinators. (Wenw, 1978, p 39)

Very few  prinaipals K-12 hive majored in
mathemaues and a conswderable number of principals
indicated that they are “not well gualified’” to super-
vise  mathematies  uistruction  particslarly in the
secondary sehool. Most mathemates teachers believe
they do nor need hielp i lewson planming, teachihg
lewsons, or diseipline but thes do request help in ob-
taimng intormation about instructronal materials,
learniag new teaching sncthods, and using hands-on
mampulatine materials. {(Weisy, 1978, p. 144) (Stake
and Easley, 1978, 18.112) Teachers rate orher
teachers as their best source of new deselopmems in
educanon, while poncipals tie other princpals as
therr  best source of pformation  about  new
desclopments o educanon. (Wens, 1978, p. 150
Local inservice pregrams appeas 10 be more useful
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1o educators in grades K-6 than o those n grades
712, (Weiss, 1978, p. 154)

Queried as 1o what supporl do math teachers in your
schools need, math teachers and supervisors both
gase emphasis 10 teacher centers where the teachers
can take their concerns. (Stake and Easley, 1978,
18:61) Swafl meeungs appeared (o be for the purpose
of improving organizational arrangements and
distributing tnformaton rather than lor the purpose
of giving assivtanee to the teacher with pedagogical
problems. (Stake and Ealey, 1978, 16:48) Many of
the teachers and supervisors teported baving attend-
ed a number of nstitutes and mserviee courws.
About 30 pereent of the high sehivol math teachers
sunveyed in the study indicated that they had at-
tended at least one NSF wwmmer or academic year in-
stituie. (Stake and Easley, 1978, 12:7) Mou felt they
were useful ond many would like such offerings.
(Stake and Easley, 1978, 16:51, 18:112)

Looking Ahead

Publie dissatisfaction with declining achievement
scores in mathemalties has stressed the need for
changing roles for federal agencies, professional
organmizations, admunistrators, supervsors, teachers,
and parents in curriculum deselopment and teacher
presersice and insvervice. It seems evident that hand
caleulators, computers, metric  educagion, and
research on pupil learning are gotng 10 be sources of
change in the future of mathematics education. Na-
tional and state awessments and competency re-
guirements will abko mfluence the mathematics
teaching-learming process.

Arcay olplt:aching performance that will be enitical
are those relared 1o how mathematics instruction is
organized, how mathematics materials are used, and
how much time is spent in direct mathematics in-
struction, Leadership will be needed 1o promote the
concept that adequate supervision must be available
Irom supervisors andsor adminstrators 10 assist
teachers i organizing mathemaucs instruction and 1n
the proper utihzauon of mathematicy materials.

School distniets must determine theit acadermic role
during the school day, Lach school district must
ey aluate its priorities in Lerms ot ity instrucuonal time
allotents. If mathemaaes 1s 3 Ingh prionity subject
then sufficient time must be allotied tor mastery and
apphicanon of bauc skills. 11 the pubhic expects
teachiers o stress mathematies shalls, the mathemaues

;
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instructional periods cannot be shoriened or sup-
planted by other activitins, If teachers are given ade-
_ quate time (o teach mathematics and proper supervi-

Stake. Robert E and basky. Jack A, Case Studies i1 Stience
Edwatton bindings L Booklet ML Chapters 12,13, and
14 Nauonal Science Foundation, 1978

Stabhe. Robent E . and Easkey, Jack A, Cuse Studies i Science
Edwunan Bindimgs 110 Booklet NIEL Chapters 15, 16,
and 17 Natonal Saence toundation. 1978

Stake. Rubert £, and Eades. Jack A Case Studes it Scenve
Echucation Booklet XIV. Chaper 18. Survey Findings and
Corrobofalions. National Suence Foundanon, 1978
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ston they and their pupils will perform well. To help
promote this endronment i 2 major goal of 1the
future.
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School Science In an Age of Science

Robert Yager
Ronald Stodghill

Dunng the post-Sputmih seary, the 1960y, attcnnon
wis focused not only on ady ancements 0 space
scrence but on the whole area of saience education.
Teachers, school leaders, Jearning  theorists,
philosophers and most imporantly, practicing scien.
tists 0ok a look at what was happeming in varions
phawes of science education. They became imvolved in
various facels of scietice education from curriculum
development 1o weacher tramming, They set new diree.
tions and ostablisbed mans firsts in Amenican publc
cducation.

More than a decade has pawed and it seems pro-
pitious nOw 10 tahe a look at the past, the present,
and the future in relanon (o science education. Winle
much has been written abouwn the developments in this
arca, three natonal swudies dealing with the cur:
riculum, teaching strategres, amd orgamzanon, sup-
port systers were recently made avalable which of-
for significant inughts into them, An analysis of this
information with suggestion thar it be used by school
leaders of today and omorrow 15 now possible.

Curriculum

The stated goals ol the science program include
understanding «lf, appreciating wechnology, prepar.
ing for college, advancing 10day’s culture, and
unclerstanding local issues. There is litde evidence,
however, that the big ideay or stated goak of science
education are ever translated into cusriculum and
classroom practice (Denny, p. 90). Science teachers
1alk of helping studenis o become betier citizens,
1., knowledgeable of socictal 1wsues, including
politics as related 10 science (Snmith, p. 6).

Although the goals for science in the clementary
school 1end 1o be stable, 1 is apparent (hat the goals
for secondary science are i a penod of significant
tramsition (Helgeson, p. 190). These are new direg-
tions for secondary science. This has resulted in new
offerings which emphawze environmental concerns,
socictal kssues, world problems, decision making,
and interdisciplinary effors (Helgeson, p. 21). Jden-
tifying, verbalizing, and advancing suchk new goals is
less iflusive than implementing them in seience
classrooms. The newly staied goals have implications
for curriculum changes. They also conflict with the
general emphass on the basic <kilis in the cur.
niculum. Knowledge of science 18 not considered
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“basic’” by the general public angd surely it does not
reflect the new tocus for science education
{Hclgeson, p. 192),

Saence in the school program can b¢ characterized
by one word—textbooks (Denny, p. 420 The wienee
curriculum exists as the facts and congepts which are
tradionally pachaged 10 textbooks. The extbook
not only determines the coment but the order, the ex.
amples, the apphcation of (har content (Siake,
p. 13-5). The mfluence of teachers occurs in the choice
of a textbook—apparently the most imporiant deci-
sion in eslablishing the curriculum or cutriculum
component identificd by a given course (Srake,
p. 19:2). Tearhers appear to have *'faith'’ jn the wexe
book: they lament "if only the night onc could be
lound™ (Stake, p. 1323, The science curriculum,
then, 1s a1 of hnowledges and «kills rooted in the
vanous disciplines of science aud packaged in text
books {Stake, p. 19-4),

Little real curriculum planning or school articulation
of wience matenaly has occurred (Helgeson, p. 190).
The textbook determines the science cusriculum and
relatively few of the iexibooks are in use in signifi-
cant numbers of schools. For example, 40 percent of
all schools use Holl's Modern Biology with another
40 percent using the BSCS Green and Yellow Version
in about equal numbers (Helgeson, p. 26). This
means that the biology program in 8¢ percent of the
classrooms can be characierized by analysis of these
three textbooks. Approximately 50 percent of ali
schools use Holt's Modern Chemustry and 40 percent
use Holt's Modern Physics (Sanders, p. 27}, Over
half of the 1eachers and classes in secondary science
utilize one basic exibook (Weiss, p. 89). Eighty per-
cent of the primary and 90 percent of the in-
termediate grade (eachers base their instruction in
science upon a single extbook {Helgeson. p. 17).

Interachion with 1eachers suggests 1hat reliance upon
guides and books and the emphasis upon *‘given’’
sgience content js a way of avoiding the untidy reality
that school science is {Hill-Burnett, p. 26). It iy safe
and comfortable—a way of insuring that the siated
and verbalized *'bigger'” objeclives are never ap-
proached, Secience instruction focuses on content
because it is there. There is ofien the feeling that the
contem (i.e., the textbook) might be needed some-
day. There is rarely a teacher reference o consumer
needs. no reference o current student needs (Hoke,
p. 25). There is litlle emhusiasm for emphasizing
science as inguiry or considering inquiry skills as a
form of content (Denny, p. 42).

o,
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CHEM hwmntry and PSSC physics course while
o er 40 pereed experienced one of the basic biology
versions (Helgestm,_pp. 26 and 28). Teachers who
tricd one or inore of themew (NSEY curricula seem to
b returmng 1o the old cour :xtserics (Stake,
p. 1550

The newer national programs were 10 increasing ude-~—="a **narrative of inquiry.

until 1970: since then adoptions and student use of
thy matyvial havy dyclined. Siated eeasons for the
dechine include: (1) no room for teacher and student
spontaneity. (2) overetnphasis upon pure conten,
And (3} ateoml ten difficuls (absiract) for mow
students (Helgesons p. 181, AH of these courses
could be characterizcd as being orgamzed around the
struaore of the diwiphnetsy of soence. The pro-
grams deemiphasized “practical sacnee’” and cin-
phasized bavue concepis and processes {Helgeson,
p. 20

Instructional Steategies

Classical didactie teoching secms 1o characien z¢
most classrooms.  The twacher  typically  directs
assignments,  grading, laboratory instruction and
ovaluation, reviews before tests, -and the testing
cffort. The question and answer approach—il not a
lecture—rs unis ersally pracuced (Smith, p. 90). There
ts a great deal ol *iraditional™ 1caching with httle
creataty and fow examples of (eachers with imagina-
ton, enthusiavn. and (he ability 10 motivate (Smith.
p. 112 and Sanders, Stufilebeam, p. 13). The text-
book is the ansaer place’ for teachers’ questions
(Stake, p. 13-62). The common seguence or pattern
FOF INMTY SO 10 SCICNCE 1s @svign. TeCite, test, dineury
(Stake, p. 13-4}, Tesung {usually based on facts, con-
cepls. and defpution) is & natural procedure and cen-
tral to classroom control agnd curnculum structure
{(Make, p. 1512,

It 1 rarc to hind a teacher cenploying Cretis e inquiry
tn the classroomn. This may be caused by the pauciny
ot such teaching models at the college level during
preparators progranss {Siake, p. 12-7). Few teachers
are cngaging vudents in learning by experience
{Stake, p. 15-7). Most teavhers consider. with a ques
uon and answer approach, the content that is in-
cluded betaeen the covers of a parucular text. The

L
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teacher is the source ot power in the science class but
apparently this power is meaningless without the
baok.

Since 1935 there have appeared more and more
materials calling for student-centered and hands-on
instruction. Even when these maierials arecinuseina
given school. however, lasge numbers of students ase
rarely involved with them (Helgeson; p. 190). Fewer
than haif of the teachers report use of'any inquiry ap-
proaches (Weisy, p. 148). This raises many intesesting
questions regarding the appropriateness of the na-
tional programs of the i 960s—all of which approach-
ed science as inquiry and called for it being taught as
" There was an atempt to
present science in @ way it was known to scientists.

Although attention to individual differences is fre-
quently the subject of discussion. there is httle
evidence that it is receiving atlention in the form of
classroom practice. In most instances, science is
taught to ap entire class with the teacher as the cen-
tral figure. I is rare to find students engaged in in-
dwidual activities either in or out of the classroom.
The entire ¢lass *"does’ an activity ot is involved with
the teacher in a discussion. Recent research
establishes that certain instructional modes are more
effective with certain students {Helgeson. p. 36).
Howcever, tles finding has resulied in few in-
dinvidualized programs and/or approaches in science.
Where such matenals are utilized, they appear as
supplements 10 a course and not central to it (Stake,
p. 16-53),

Examples of effective science léachins approaching
modern goals in the elementary school are iare.
Teaching science in the junior high school is pri-
marily by recilation (Stake, p. 19-6). When labora-
tories are u.ed, they tend to be demonstrations of in-
formation already considered or exeriises merely
used to break the monsiony., Almost all questions
arise from information in the textbook and most
center on terminology and definition. Teachers rely
on and believe in the textbook (Stake, p. 19-6).

Over 80 percent of the science teachers use A.V.
snatersal with |$ percent of the secondary teachers us-
ing both films and filmstrips on an average of once
per week {Weiss, p. 112). It was found, however, in
one of the case studies, where massive use of media
was tried, that it was not successful (Sanders and
Swufftebeam, p. 13). Most of the A.V. materials used
i»nd to supplement textbooks and add to the infor-
mation base. Most provide more basic content for
the existing course structure. Fewer than [0 percent
of the schools utilize TV or CAt (Weiss, p. 112).
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Teachers state that they want advice on pedagogy;
they seem open-minded when it comes to teaching
style (Stake, p. 18-112). They frequemly talk of the
lack of class time, less financial support for ihservice
work. new demands on their non-class time. and
other barriers to change in their instructional modes.
It is at once apparent that what a given teacher
believes, knows, and does as well as what he/she
doesn't believe. know. and do represent what science
education will be for a given chid (Stake. p. 19-D).
Instructional matenals and curriculum design are not
the critical factors {Stake. p. 15-2).

Teachers express great concern for student attitude
generally. Given this concert., nonetheless. they con-
tinue to be imprisoned by the textbook. existing
courses, and tradiional instructional strategies. It
just may be that such overrehance nn textbooks and
guides is occasioned by the teachers inability to con-
ceptualize the dynamics undergirding and supporting
the curriculum and student understanding (Stake,
p. 15-2).

Organization/Support

Providing strong science programs in schools is not a
ligh priority. Surprisingly it 1s not considered basic
n today’s culture—-and at a nme of cultural. en-
vironmental. and resource crisis. Science teachers.
rather than reuogmzmg the problems of our time and
the erosion of community and societal support, la-
mend enrollment decreases and guard their advanced
courses tenaciously {Stake. p: 2-1). Teacherstend to
ralk and to use the ditto machine to an ever ingreas-
ng degree (Hill-Burnett, p. 23). Many have cur-
ficulum outlines. including objectives, articulation
plans. and sequence charts. In practice, however,
these bear little resemblance to actual content in text-
books or the strategies employed (Stake, p. 19-7).

On the average state guidelines call for 16 minutes of
time on science in kindergarten td 34 minutes in grade
6 (Weiss, p. 22). Time spent on science in the elemen-
tary school as reported by teachers averages 17

*minutes in K-3 and 28 minutes 1n grades 4-6 with an

average {me in K-6 being 20 minutes per day (Wess,
p. 51). Moss efeméhtary science is taught in self-con-
tained classrooms with the first departmentalization
occurnng in grades 6-8 €Helgeson, p. 1 3% The segre-
gation in science classes in the junior high paves the
way for the advanced science sequence at the senior
high level (Stake, p. 21-1). Often an accelerated
jumor high program for the gifted enables the science
prone to complete severa! advanced courses in the
various disciplines in the senjor high school.
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Tatal enrollments in science increased until 1973 with
a leveling off since in terms of percentages; there has
been no sharp decline {Helgeson. p. 190). The
average science classes have decreased in size durifng
the 1955-75 period (Helgeson, p. 191). A full 50 per-
cent of all students never complete another science
course beyond grade 10 (Helgeson, p.-191). 'l‘l'l\e(e-
Tore. it is apparent that most science in the secondary
school is taught in the junior high school where
teachers are least prepared and where the poorest
facilities for instruction exist (Helgeson p. 199},

There is a need for presemce and mervue educa-
tioh to be part of a conlmuOus program (Helgeson,
p. 192)..Planned inservice programs are infrequent.
Sixty-three percent -of the districts have no science
coordinator {Weiss. p. 36) while 45 percent of the
states have no state science education specialist
devoting 75 percent of their time to science (Weiss,
p- 33). Science specialists {coordinators} are rated
generally useful but progressively [ess so as gr

level increases (Weiss. p. 153). Generally. however)
science teachers want more help. via consultants
{Dawson, p, 18°112) and paraprofessionals (Weiss,

“p. 136).

Inservice programs are rated higher in teyms of nued
by elementary teachers than by secondary teachers
(Weiss. p. 154). However. only 14 percent of all
science teachers indicate they have had enough help
with hands-on materials (Weiss. p. 148). As funds
have tightened. support staff has decreaseds teachers
andstudents miss it (Hill-Burnett, p. 3). Inservice ef-
forts generally take the form of staff meetings,
special inservice days, and enrollment in university
courses. A decline in such programs is explained by
(1) fewer inexperienced teachers. (2) less incentive for
gaining credit and degrees, and {3) fewer dollars for
resource persons (Stake, p. 16-48). Teachers continue
to be interested in help from universities, They want
(1) help with curriculum development (43 percent),
(2) special inservice workshops made available (16
percent), And (3} courses specifically oriented to
teacher needs (12 percent) (Stake, p. 16-49).

Better articulation of the science program is consid-
ered a more serious problem by coordinators than by
teachers (Weiss, p. 162). Teachers appear concerned
with classroom problems. course issues. and their
particular discipline. These concerns result in little
real articulation—either vertically with respect to

\

N

science or with other disciplines (Stake, p. 19-7). The -

problems are likely to increase as the cole of the
science coordinator changes. Such persons are now
spending more time with interpreting and enforcing




new regulations and preparing proposals for in-
creased funding. Lless time is thereby available tor

1

curriculum matters and for improvement of teaching -

strategies (Stake. p. 19-26). ~

Participation in NSF institutes represents a kind of
support which was abundant during the 1960s and all
but disappeared in 1976. Such institutes were gener-
ally rated as excellenf vehicles for sharing new ideas
and for maintaining content currency (Weleh, p. 15).
Teachers who participated in such programs tend to
use more mampulative material than other teachers
{Weiss, p. 107). Unfortumately the majonty of
science teachers have not participated in NSF and/or
OE institutes {Helgeson, p. 191). About 40 percent of
the secondary science teachers have attended an NSF
institute while 60 percent of the district and state
supervisors of science have been involved (Dawson,
p. 106 and Weiss, p. 69).

There have been real changes in schools during the
past 20 years which have affected science. These in-
clude: (1) appearance of paraprofessionals, (2) new
instructional technologies, (3) varying levels of deseg-
regation, {(4) increased federal funding and the re-
sulting control. (5) larger school districts. (6) more

RIC ‘
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informal instructional arrangements. {7) unioniza-
tion of teachers (Stake. p. 17-24). School pressures
have changed including greater teacher militancy,
greater realization of the difficulties involved with
*‘real" teaching, and disappearance of sepport sys-
tems (administration and boards of educauon sepa-
rate from teachers. disappearance of area con-
sultants. etc.) (Welch, p. 14).

For all the science learned. the teacher is the “en-
abler. the inspirator. and the consiraini™* (Stake,
p. 19-1), The status of science education is not sur-
prising for anyone who has studied the past and the
current problems in education. The 1960s were boom
years with respect to science education. Perhaps we
were arrogant; perhaps we were (oo blind to see the
obvious, .

The careful analyses of the status of science educa-
tion in the U.5. provide much challenge for educa-
tionai leaders—for curriculum and supervisory re-
searchers and philosophers. Self-correction is a basic
characteristic of the human endeavor we call science,
It is a feature that we could well incorporate into the
fabric of science education. 1t must occur if our “*age
of science' is not to be our demise.
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The More Things Change:. ..

series, is organized into -three major categories of

The Status of Social Studies content, method, and organization and support for
purposes of clarity in preseniation
Gerald Ponder
Ron Brandt Conteat
Ben Ebersole The picture of the social studies curriculum that )

The past two decades have witnessed great changesin
the public perception of social studies education. In
the mid-1950s history and geography dominated a
social studies curriculum intended by tacit assump-
tton to produce *‘good citizens™ literate in the heroes
and landmarks of the past. But the remarkable cur-
ricular turmoil of the ensuing years produced a pro-
gram in many ways typified by the much-debated
Man: A Course of Study. Receiving much of its im-
petus from the National Science Foundation, the
conglomerate of curriculum revisions that character-
ized the 1960s and early 1970s sought to move social
education from social studies to socal science, The
social studies curriculum was to become orgamzed by
the concepts and principles that formed the structure
of the scientific disciplines instead of the chronologi-
cal organization of history. Rather than memorizing
names and dates, students were to inquire into
causality and develop their own generalizations from
primary source material, from direct observation of
social events and processes, and from games and
simulations. For teachers, the focus was to shift from
information to be delivered o Questions to be asked
and issues of personal values and social controversy
to be raised. This indeed was to be a substantiaily dif-
ferent social science curriculum from thai of past
generations. Or so it was intended.

But the recently completed NSF study of the pre-
college social studies program says differently. Utitiz-
ing several major sources—an extensive literature
survey, national surveys of offerings and practices.
and a set of case studics of actual field sites—to
triangulate their findings and support their conclu-
sions, the NSF reports suggest strongly that little has
changed since the 1950s. The impact of curriculum
revision has been severcly diluted by the daily
demands of school business and the constraints of
teaching in classrooms, The set of NSF reports offers
far more than a summary judgment of the impact of
curriculum revision, however. They are filled as well
with the meat and flesh of important jnformation
and reasonable inference for those concerned with
schooling, thus the National Science Foundation
decided to disscminaie these findings through the
media of major nationa! organizations, including
ASCD. This article is part of that larger report to the

ASCD membership and, like the othe: articles in this * .

emerges from the NSF studies is one of breadth and
diffusion in terms of ccntent and goals. There is little
agreement among clas.room teachers or among ad-
vocates and analysts within the field as to what ends
social studies education is 1o serve or the most ap-
propriate subject matter to teach, a condition that
prevents great internal integrity within tlte course
offerings in schools and provides resistance to at-
tempts to unify the social studies program or to artic-
ulate it with the rest of the school curriculum (Wiley
& Race, 1977 Denny, 1977).! Further, the social
studies curriculum in schools is stilt more social study
than social science, with history and geography the
dominant subjects { Weiss, 1978). Content selection
in social studies courses is marked by a high degree of
personalism, with considerable variation among jn-
dividual teachers regarding the topics to be taught
and the time allocated to each (Denny, 1977, Smith,
1977). In the elementary schools, the sacial studies
receive little attention and. when they are taught,
serve primarily as another opportunity to teach
reading and writing skills. As one teacher in Fall
River candidly reported, **We do social studies in the
afternoon, when the kids are tired-—if there's a
chance” (Smith, 1977, p. 21).

At all levels. the social studies curriculum is a texi-
book curriculum. Teachers use the textbook to orga-
nize their coutses and students encounter the content
of those courses primarily through textbook pages.
Completing worksheets and answering questions at
the er:ds of the chapters are major classroom activi-
ties {Welch. 1977). Few teachers have even hegrd of
approaches oriented toward the social sciencesy and
fewer still use them (Weiss, 1978; Wiley & Race,
1977). The ‘‘back-to-the-basics”” movement fhas
t>nded to strengthen the rationale for using text-
books 1o present factual information and deliver gen-
eralizations, consequently contributing to the weak-
ening of problem-solving and analysis as legitimate
curricular concerns in social studies education (Den-
ny, 1977). Moreover, despite. repeated cries in the
literature for greater relevance in the sodal studies
curriculum, content relevance is not a dominant
theme among social studies teachers at any level.
When such concerns occur, they tend to come from
high school teachers who, ntore than any other

' Cpations ulilized in [ his repor; are primatily itlustralive, 10 avoid
the clutler of extensive hsts of references. Similar statements and
conclusions can be found in nearly all of the various studies.

-
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group. see their role as preparing students tor hife
after «chool (Denny, 1977, Smith, 1977). Students. in
turn, view the social studies as an often interesting,
but relatiely ummeportant asea of the total cur-
oiculum. In the words of one eighth-grader, *Open
space ¢lassrooms are ok i woctal studies class be-
cause you really don't have to concentrate rthere™
(Denny. 1977, p. 52).

Method

Despite extensive attention to the skills and strategies
of inquiry teaching i the prescriptive literature, it is
little used in social studies classrooms, and many
teachers who tried inguiry-oriented approaches have
abandoned them, This does not mean. however, that
social studies instruction is characterized extensively
by lecture, but rather that some kind of structured
approach to the presentation of ynformation (work-
sheets, textbook questions, secitation) does appear to
be the order of the day (Denny. 1977, Welch, 1977).
Where individual vanability in teaching method oc-
curs, it 15 most often found at the high school level,
also the site of the most frequent use of inquiry
methodologies and the materials of the national cur-
riculum projects such as the High School Geography
Project (Smuth, 1977). Again, however, the back-to0-
basivs movement has weakened efforts at promoting
inquiry and problems analysis. This conditior is ex-
acerbated by the paucity of clear and rigorously
derived information on the learning outcomes pro-
duced by inquity and the scant attention in the
research literature to the actual operation of mquiry
in classroom settngs (Denny, 1977; Wiley & Race.
1977).

Organization and Support

The picture of organization and support systenis
drawn by the NSF reports is one of disparity between
the demands of running a school district and those of
providing schoolng in classrooms. Mary Lou Smith
summarily described these different demands by
wrring:

The admumisiration of the district travels 1n an uneasy
orbit held n place by the ceniripetal forces of ai-
tempied centralizanion of mandgement gnd (ur-
riculum coordination and the centrifugal forces of
territoriaity gnd building autonomy (Smith, 1977,
pp. 2-3).

The spread of soaal studies content through a variety
of wcemingly bounded disciplines has hindered at-
tempty by school systems to control the curriculum

-

1
through statements of objectives and blocked signifi-
capt efforis at articulation. Moreover, the factors of
persoralism and particularism that characterize
teachers’ content seleciion and methodology also
mark their preferences for organizational patterns
and support services. And these differences are rein-
forced by the discrepancy between district-level needs
and classroom needs. For example, while district ad-
ministrators often view social studies classes as places
to mediate the social effects of ability grouping in
other curricular areas. social studies teachers typi-
cally support grouping as a means to decrease the
wide range of interests and abilities they must face
{Denny. 1977). Furthe., teachers report their greatest
support need to be for supplementary materiak and
resources more closely matched to their students’
reading abilities than the textbook. And these
teachers want to be able to choose the materials they
need themselves. Yet social studies is the curriculum
area least likely to have its own district-level coor-
dinator to help locate resource materials, and it is one
of the first areas to be affected by budget cuts
{Welch, 1977). Thus teachers complain of a lack of
adequate assistance in learing about available
materials and a lack of funds to purchase them, once
they are known.

Interpretations

The picture that emerges from these National Science
Foundation reports-—a picture drawn in especiaily
telling fashion in the case studies—is one of minimal
impact by curriculum frevision due to the extraor-
dinary social complexity of schools andsystems. This
picture may be most interpretable by adopting the
perspective implied by Smith (1977) of separat¢ “or-
bits'* o environments, each with its own peculiar set
of demands and intentions that resist interaction.
From this perspective. the curriculum reform move-
ment of the 1960s can be seen functionally as an ef-
fort to produce the kind of social studies carriculum
that scholars at the university level believed was
needed.

District-level administraiors, on the other hand, have
little commitment to the self-images of the academic
community. Instead. their major concerns are those
of responsiveness to the public. as represented by lay
boards of ¢ontrol, while providing at least the ap-
pearance of being in control of their system. These
demands have led to great efforts to produce man-
ageable organizations while responding to recent
public dernands for accountability. Thus curriculum

°
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directors and supervisors have had little direct con-
tact with teachers other than to exhort them to pro-
duce curriculum guides filled with measurable objec-
tives for public consuniption,

The wqud of the classroom, in wrn, is distinctly dif-
ferent ‘both from academe and the central office.
Teachers face daily the task of meeting with relatively
{arge numbers of students, diverse in their abilities
and inclinations to do school work. over fairly ! »ng
peniods of ume. Moreover. that time must be filied
with educationally justifiable activities. Classrooms
are thus characterized by the demands of immediacy
and complexity as well as the jask of maintaining
cooperation to ‘‘get through the day’* (Doyle, 1978,
Dreeben. 1973). Thus teachers are most concerned
about their own particular problems, they wish to
choose materials and resources that meet their needs,
and they tend to stamp content and method with
their personal marks to allow them to maximjze con-
trot of their environment. Methods that increase the

173
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complexity of this environment, such as inquiry. are
seldom used, and then largely with more cooperative
(more able and more interested) students. Since the
essential structure of this environment has not
changed 1n the past twenty years, teaching practices
have not changed and change efforts are resisted be-
cause Of their lack of congruence with teachers’ per-
ceptions of che most practical and workable methods
in their own particular ciassrooms. '

The weight of evidence and inference contained in
the NSF staws reports and case studies Suggests
strongly that our notions about the efficacy of cur-
riculum revision need restructuring. We have too
loug sought change through curriculum revision
without understanding the environmental forces that
press for stability and continuity by resisting the
processes of curriculum implementation. |t seems
time to ask why things occur as they do in social
studies classrooms.
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What it Al Means

Implications of the National Science
Foundation Reports on the Status of
Science, Mathematics, and Social
Studies Education

Ron Brandt and Other Members of
the ASCD Dissemination Team’

This is the last in a series of articles in which an
ASCD team has summanzed findings of a major
study sponsored by the National Science Foundation
{NSF). Composed of a survey. three literature
reviews, and a set of case studies, the NSF repons are
a thorough assessment of the status of secience,
mathematics. and social studies education in elemen-
tary and secondary schook.

Instructional Materials

A recurring theme throughout the reports is the
prominénce of textbooks as the basis for much of the
curriculum that 1s actually taught jn science, social
studies, and mathematics classrooms (Helgeson and
others, 1978; Stake and Easley. 1978, Vvol. I,
p. 15-5; Weiss, 1978, p. 102; Wiley and Race, 1977,
p. 79). Some of the materials produced with NSF
sponsorship are well accepted: for example, BSCs
biology is used in abowr 40 percent of schools
(Helgeson and others, p. 26). Mosi NSF malerials,
however, are not widely used (Wiley and Race.
p. 323).

Some might say that NSF programs are resisted
because the assumption on which they are based—
that developers can create programs for others (o
“implement” —is mistaken. According to this view,
teachers must be involved in developing their own
curriculum, and the low usage rate of NSF-sponsored
materiais proves they will not yse curricula planned
by others.

That teachers must be invoived in curriculum plan-
ning is almost beyond dispute in ASCD circles, How-
ever, the notion that development must be <done at
the local level does not square with findings of the re-
ports that teachers use fextbooks (which are not
locally designed) as the basis for their curriculum.

.Most teachers will probably continue to plan their in-

struction around materials produced by others. What
they want are materials which they consider usable in

‘ Benjamin Ebersole, Balimore County (Marviand} Schools;
Thomas Gibney, Univeisily of Toledo (Ohick Edward Karns,
Parma (Ohio) Public Schools; Ruth Long, ASCD Associate Direc-
tor; Gerald Ponder, North Texas State University, Denton; Ronald
Stodghill, St. Louis (Missoun)} Public Schools; and Robert Yager,
Umiversity of lowa.
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every sense—academically sound but practical, suit-
able for students with varying backgrounds and abili-
ties, and adaptable 10 a variety of purposes and
circumstances. They will reject materials which seem
10 be 100 ynconventional, too scholarly, or too
complicased.

DEVELOPMENT OF MATERIALS

For the foreseeable future. it would seem appropriate
for ASCD members to do whatever they can to en-
courage development of high qualily materials.
Should federal agencies, such as NSF, be involved?
That is a matier on which reasonable people differ.
Most local and state governments are not in a posi-
tion to publish texibooks, and commercial publishers
apparently cannot afford to develop high-risk ma-
terials or do the extensive field testing which is often
needed. For these reasons, we feel that the federal
government can make a contribution without
necessarily establishing a national curriculum.

A reasonable guideline for federal agencies may be
the one esiablished by the National nstitute of
Education afier a thorough airing of the question:
create curriculum maierials only if a clear national
need exists which apparently will not be satisfied any
other way, and then mostly to encourage further
work by others—by conducting and disseminating
applied research, testing new approaches. creating
prototypes, etc. (Schaffarzick and Sykes, 1978).

CURRICULUM CONTENT

Animportant function served by NSF projects wasto
raise serioys questions about the content of the cur-
riculum: what students should learn. Those questions
must continue 1o be asked—and answered. Other-
wise, whatever was taught yesterday will continue to
be taught tomorrow. No school ot district. no state,
no publisher—would dare try to change it
singlehandedly.

in some countries, a national curriculum center is re-
sponsible for revising the curriculum periodically.
For example. a revised physics curriculum was in-
stalled a few vears ago throughout the Soviet Union,
New textbooks were published and all teachers were
trained to yse them,

Americans dislike the idea of a national curriculum,
because we are so firmly committed to local control
of education. How then, will substantive curriculum
change come about?

One way would e for agencies or organizations with
national influence, such as NSF, to organize a pro-
cess by which the essentials of a given course, or sub-
ject area, or even the entire curriculum, would be re-
defined. The result would be not a finished course or
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textbook, but a syllabus suggesting what should be
taught.* We will not attempt to say exactly how this
should be done, or who should do . We will only
point out that it needs doing.

THE TEXTS0OK DEVELOPMENT PROCESS

Because textbooks will almost certainly continue to
be animportant influence on what is actually taught,
educators should examine carefully the processes by
which extbooks and teachers' manuals are devel-
oped, selecte.], and used. ln many cases, commercial
materials may be produced without involvement of
classroom teachers (which most NSF materials had)
and with little or no field testing before they are
marketed. As the major professional association con-
cerned with curricnlum and instruction inelementary
ard secondary schools, ASCD should search for
ways to hep improve the development process.

EVALUATION OF MATERIALS

A related issue is that of evaluation. Some NSF
materials may have been rejected not because teach-
ers failed to recognize their ments, but because they
were in fact faulty. Teachers who stopped using some
of the materials complained they were too rigid, too
difficult, and o abstract for many students
(Helgeson and others, p. 181). If that is true, why
were such criticisms not resolved when the materials
were field-tested? The answer is complex, of course.
For one thing, times have changed. In the 1960s, na-
tional opinion supported education of a scientific
elite. The emphasis now is more or basic skills and
equality of opportunity.

We may observe, however, that developers who eval-
vate their own products find it difficult to be objec-
tive. Materials developed in the future, no matter
who develops them, should be evaluated by an inde-
pendent party. Such an agency should take seriously
the concerns “f teachers for whom the materials are
intended and should collect extensive data from
teachers and students in a variety of circumstances.

Teacher Education and Support

A second major concern is *ha: existing organiza-
tional arrangements frequently de not provide for
the support that teachers need and want. For exam-
ple. very few school districts have full-time coor-
dinators {Weiss, p. 39). Nearly half of ail teachers
report they do not receive adequate assistance in

! For anexample. see Master Curriculum Guide 1n Economics for
the Nation'’s Schools, Pzrt 1 A Framework for Teaching Eco-
nomics. New York: Joint Councit on Economic Education, 1977.

learning about new teaching methods and instruc-
tional materials. Add the fact that teachers are not
always well prepared scademically (Wiley and Race,
p. 143) and it becomes evident that something more is
needed.

Of course, there 1s no consensus among educaiors as
to exactly what is needed. Some would have more
specialists, such as assistant principals, curricujum
directors and general supervisors. Still others would
opt for teacher centers and other ways by which prac-
ticing teachers can help one another. AJl these may be
desirable, but tightened school budgets will probably
result in fewer, rather than more, of any of them.

SCHOOL SYSTEM ORGANIZATION

Fortunately, ASCD is launching a major study of
school organization. The project team, to be headed
by Charles A. Reavis of Texas Tech University, is
charged with analyzing the impact of recent
developments—including decentralization, collective
bargaining, management studies, encroachments on
principals’ time, and declining revenues— on provi-
sion of supervisory services. Their report could con-
tribute to a needed redefinition of middle manage-
ment roles in education..

CONTINUING EDUCATION OF TEACHERS

Another need is for mechanisms which insure that
teachers have opportunities for continuing educa-
tion.. NSF institutes, although they were intended
primarily as a means for updating teachers’ knowl-
edge of their subjects, did much to promote teacher-
teacher and teacher-scientist exchanges. Such na-
tional efforts should be continued and expanded.

Knowledge

Perhaps what is needed most of all is knowledge
about teaching and learning. Those who have read
our summaries—or better yet the reports them-
selves—Xknow that they tell ys very little of what we
need 10 know. In fact, their most important contribu-
tion may be to clarify what we do not know for sure.

For example, Wiley and Race say there is almost no
documentation about what aciually goes on in class-
rooms and consequently how that may or may not
have changed over time (p. 77). Teachers report using
inquiry methods but one cannot be certain about
what they mean by that (p. 73). Available research
provides no help in determining the kind of content
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which would best achieve the goals of social studies
{p. 168). People do not even agree about what the
field of social studies is, or what its goals are sup-
posed to be (pp. 275-77).

Under the circumstances, we believe @ucators con-
verned with supervision and curnculum development
should shitt their focus from speculatwon and adso-
cacy 10 a greater emphasis on understanding. Ques-
tions formerly asked 1n prescriptive terms (what
should be done?) might be more productively
couched in descriptive and analytical terms (what is
happening here and why is it happening?). at least as
a first step. Such an approach will delay the rush to
“‘improve.”” to be sure. but 1t offers the possibility of
increasing the long-term impact of change efforts.

POINTS OF VIEW

One matter requiticg more thorough study is that of
varying ‘*orbits** {(Smith in Stake and Easley, 1978:
also see article in this senes by Ponder, np. 6-8).
Members of various groups. such as cc,.cge pro-
fessors, central ofiice adminisipators, and principals
hold views about content ang'methods of teaching in-
fluenced by their positions. There seem to be major
differences in orientation between classroom teachers
and many of those who are supposed 10 help them do
a better job. That can be troublesome if they do not
agrec about what is better and what s not. For exam-
ple. the curriculum developers sponsored by NSF ap-
parently held views about the kinds of materials
needed that differed from the perceptions of many of
the teachers who were expected to yse them. If
similar efforts are 10 be more successful in the future,
such differences must be understood and moderated.

THE CHANGE PROCESS

Another matter which should be better understood is
the change process in schools. Not only should re-
searchers continuc to investigatc the factors
associated with successful and unsuccessful change
efforts, but administrators should learn to use the
findings in managing change.

An approach which would seem 1o be cspecially fruit-
ful is to focus investigation on the sites where
changes have been implemented succcssfully in order
to find out why. What accounts for the fact that
some teachers are using ingquiry proccsses and NSF
matcrials? An example of this approach is a recent
study by the Rand Corporation (Berman and Mc-
Laughhn. 1978) in which several clements of an of-
fective change strawcgy are idenufied (pp. 22-34).

—‘

An obvious hypothests is that too many administra-
1ors have underestimated the difficuity and complex-
ity of change. Fven such a straightforward change as
the introduction of new instructional materials must
be carefully mnanaged and supported. particularly
when the materials differ substantially from tamiliar
ones. Change 15 not a niatter of simply selecting a
new program and *'plugging it in.”

EFFECT OF PRACTICES

We also need better information about the effects of
various practices and progranis. Of course, much of
the research and evaluation conducted in education is
designed to produce that very thing. It is a1] the more
discouraging, then, to find that a careful review of
research literature tells us that little can be said with
assurance about the effectiveness of various
methods. Our nation needs more well-qualified
researchers who have the facilities and financal sup-
poOTt necessary {0 investigate important educatjonal
problems. At piesent. much of the research in cduca-
tion i done by graduate students and other in-
dividua's working with very limited resources. Prob-
lems end to be defined so that they are manageablc.
The resuli is that:

. « . a large proportion of the effecttveness research
. . . Jalis under the heading of msiruciional methods
and much of this focuses on various imethods labelled
‘critical thinking,' ‘inguiry, ' and the like. Most of
this research shows no significant differences be-
tween ‘critical thinking * methods and so-cafled tradr
twnal tnethods; however, weaknesses 111 research de-
sign and weaknesses in atteinpls at interpreling ex-
isting research may well be tuding reat differences
effecuiveness”’ (Wiley and Race. p 9). -

The fact that there has been little research on learner
variables (Wiley and Race, p. 204) suggdsts that re-
searchers should stop trying to prove that “‘critical
thinking"' is superior to “traditional’’ teaching and
start trying to find out what practices are effcctive
with what students for what purpose under what
conditions.

Our linnited knowledge puts us in an awkward posi.
tion. As honest professionals, we must concede those
limits. At the same time, howcover. wé must continuc
to act, Many of us have supported pracuces such as
tcaching foringuiry, even though we could not prove
their superiority, VWere we wrong to commit our-
sehcs? Should we have remained neutral until we had
better evidence? Probably not. We have a right 10
our convictions: indeed, we have a responsibility to
cncourage what we belicve is good education.
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Nevertheless, all those interested in what schocls are
doing {and that seems 1o include a lot of people these
days) should exhib.t greater respect for evidence and
less inclination to rely on their own prejudices. We
have enough charges, countercharges, blaming and
guarrelling already. We need more understanding as
the basis for real improvement.

Summary

in summary, based on findings of the NSF studies.
we s¢e a need for:

INSTRUCTIONAL MATERIALS

1. Continued deselopment of high guality instrue-
tional materials, with  federal sponsorship il

CCCsSAry.

2. Procedures for periodically redefiming  what
students should learn.

3. A thorough examination of the processes by
which textbooks and teachers’ manuals are devel-
oped, selected and used—so that they may be
improved.

4. Objecuve evaluaton of instructional materials.

TEACHER EDUCATION AND SUPPORT

1. Redefinition of middle management roles to pro-
vide more adequate staff development and support
for teachers.

2. Mechanisms, such as NSF institutes, 10 provide
for vontinuing education of teachers, -
KNOWLEDGE

. Knowledge about differences in points of view
between t~chers and other educators.

2. Knowledge about the change process in schools.

3. Knowledge about effects of various practices and
programs.,

199

178




E

Berman, P, and MsLaughlne. M W Federal Programs Suppori-
mg Edvcatonal Change Vol. V1. Implemenung and
Sustanmg innovatons (R-1589 B-HEW) Sanm Monwa,
Cabforma. The Rand Corporation, 1978

Helgeson. S L., Blosser. P E [ and Howe. R W Sorence Educa-
non Vol 1 ol The $atus of Pre-College Sacnce.
Mathemanies. and Soval Scienve Education. 1955-1975
Washington. B.C.: U.S Government Pining Offive.
1978

Schattarzaich. J. and Syhes. G, A Changing N.I E.: New
Leadership. a New Chimare."” Educaironar Leadersip. 35
367-37). 1978

Stake, R E.. and Easley. I A | Ir The Case Repors. Vol | of
Case Stud 1 Soence Edusanog, Washngion, D C
U S Governmient Prinning Othce, 1978

O

RIC

Aruitoxt provided by Eic:

X5

e 130 r

4

References

Stabe. R E.. and Easley. ). A I, Design. Overview, and Gen-
erat Findmgs Vol X of Case Studies wn Science Education,
Washingion., .. .5 Government Prnting Office.
1978.

Suydam. M_ N, and Osborne, A, Marhemarics Education Vol 2
ot The Status of Pre-College Scwence. Mathemangs. and
Social Scence Educanion: 19551975, Washmgion, D.C.:
LS, Government Prinung Office. 1978,

Wess, [. R. Report of the f977 Natwnai Survey of Science.
Mathemonics. and Social Stughes Educanion. Washmgion,
0.C US, Government Prntng Office. 1978.

Wiey. K. 8. with Race. ). Sociaf Spience Educanon. Vo! 3 of
The S1a1us of Pre-College Saence, Mathemanies, and Socil
Saence Eduvanon Washinglen, D.C. LS, Government
Printing Offive. 1978,




National Congress of Parents and Teachers, National PTA

Report of the Curriculum Review
CZ nmittee, Commission on Education

James C. Clark®

Section I—Background

During 1976-77, the National Science Foundation
(NSF) undertook a comprehensive study of science,
mathematics. and social studies education in eiemen-
tary and secondary schools. The seven volumes
resulting from this research are: Case Siudies in Sci-
ence Education (2 volumesy; Report of the 1977
National Survey of Science, Mathematics, and Social
Studies Education {| volume), The Status of Pre-
College Science. Mathematics, and Social Science
Education: 1955-75 {3 volumes); and Ar Overview
and Summaries of Three Swudies (1 velun‘e). These
materials are described in detail in Appendix A of
this report.

ln order to disseminate their findings. the NSF
invited nine national organizatious to review and
interpret the NSF status studies in science education
for their respective memberships. These organiza-
tions are: .

American Association for the Advancement of

Science

American Association of School Adminis-
trators

Association for Supervision and Curniculum
Development

National Academy of Scicnee

National Congress of Parents and Tcachers
National Council for Social Studics

National Council of Tcachers of Mathematics
National School Boards Association

National Saience Teachers A<sociation

The purpose of this dissemination cffort is to provide
simely mater:al for key people and organizations who
can usc this information for investigation and
improvement of curricuium at the local. statc and

- = e et —

*On hehgtt of the Carenulum Revsew ¢ ommitice

national levcls, Of all organizations invited 1o partici-
pate, the National PTA is the only one which repre-
sents parents and students. For this reason, the
PTA's contribution to the project is vitally
important.

This report presents to the PTA membership an
interpretation of the NSF status studies of science
education, with recommendations for actions that
PTA members can take to improve the teaching of
science. mathematics. and social studies in their
schools.

The National Science Foundation

The National Science Foundation is an agency of the
federal government established in 1950 10 promote
and advance scicntific progress in the United States.

QOne of the NSF's most important functions is to
develop and help Implement science education pro-
grams that can beqter prepare the Unpted States for
mecting the challenge of the decades ahead. NSF
educational programs are aimed at increasing under-
standing of science at all educational levels ahd an
adequate supply of scientists and engineers to meet
our country's needs.

As part of its ynandate to improve the nation's
science education, the NSF has developed a variety of ~
curriculum materiats which are in -use in U'S,
schools. The NSF also has developed and conducted
numerous teacher training programs.

After 20 years of efforts to improve instruction in
mathematics and the natural. physical and social sci-
ences, the NSF decided to determine the curremt
status of education in those subject areas. The NSF
status studies in science education were aimed at
developing a picture of science, mathematics and
social studies teaching in elementary and secondary
schools today. so that educators, policy makers,
parents, students. and other concerned citizens will
have the knowledge they need to meet our society's
future educational reeds.

Q
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Aruitoxt provided by Eic:

This report was published by the Nauonal Congress of Parents and Teavhers. National PTA, Chicago. Iinois. Appendis B was pub-
lished as & separate brochure, A Question for Parents. How Giood 15 the Curniculum in Your Schoot?™
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The Nationsi PTA

When proclaiming American-Education Week in
November, 1957, the President of the United States
called on local school boards and parent-teacher
associations *‘to scrutinize your school’s cursiculum
and standards to see whether they meel the stern
demands of the era we are entering.” )

The National P TA respond=d by publishing a hand-
book onschool-improvement studies, Looking fn On
Your School: Questions to Guide PTA Fact Finders,
and by requesting information from state presidents
on PTA pardcipation in cursiculum planning. In
1963, the National Board adopted a statement in
which citizens were urged to be aware of the neegd for
a "balanced curricolum in their schools,” and
parents, educators and all other citizens were encour-
aged {0 support continuing review of curriculums to
assure that they reflect advances in knowledge and are
suited to a complex. rapidly changing wortd.

The PTA Action Program. Qualiry Living and Quar-
ity Learmng for alf Amertcans, published in 1970,
included emphasis on *Changes and lanovations to
make the curriculum relevant and challenging for aj|
students.”’

Over the years, the organization’s journals—The
PTA Magazine and now PTA Today—bave kept
readers informed about education in a changing
society. and cursent thinking on the issues. Typical
articles have included. *What's New In Curriculum?,”*
**Cdrniculum Planners Are Doing Their Thing,*" and
**Diversified Siudics for Diversificd Siudents.™

The National PTA's Commission on Education acts
as a clearinghouse for curriculum information, scck-
ing to keep abreasi of trends in sducation. and
cncouraging PTA units to take action in cvents that |
shape thc course of cducation in the Jocal school
community, and in the siase and nation.

The Curricylum Review Commitiee

Aware of the Ni.  nal PTA's long-standing intcrest
ig curniculum <dc  .opment in the nation's clementary
and seconury schools. the National Scicnee Founda-
tion asked the PTA to imcrpret and disscminate s
status stucdies of scicnce, mathematics, and social
studics education for PTA membership Funding
for the work was provided by a grant ginen to the
Nautonal PTA by the NSF,

Review of the NSE «tatus studics was part of the
work of the Commission on Education of the Natienal

} Ix1

PTA. An ad hoc committee—the Curriculum Review
Commitice—was appointed by the Commission to
interpret the NSF materials for PTA membership,

In addition, thre¢ consultants from the Chicago
Board of Education provided professional input and
guidance with regard to the subject ares of science,
mathematics 2nd social studies,

This report represents the efforts of the Cusiic Jum
Review Committee to provide PTA members with an
overview of the NSF status studies. The findings,
conclusions and recommendations of the Curriculum
Review Committee are based on the NSF status stud-
ies and_are designed to encourage PTA members’
involvement in curriculum. Moreover, the most
pressing curficulum related issues in the NSF status
studies for PTA membership, as discerned by the
committee, are itemized and commented upon. These
issues include **teacher issues™ {i.c. preservice, inser-
vice. methodology), **student issues®’ (i.e. tracking,
individualized instruction. competency based educa-
tion), and “administrator issues’ {(i.e. curriculum
supervisors, principals, articulation, consohdation).
It is important to note hcre that the various cur-
riculumn issues are 50 classified only for the purpose
of presenting information in the context of this
report Presumably. a1l of the issues discussed affect
teachers. students and administratoss; the Cur-
riculim Rcview Committee felt that separating out
issues and grfouping them would enable PTA
members to bciter grasp the complexity of cur-
ficulum considerations. Finally, this report suggests
actions for PTA parents who want to become involved
in these issues. including specific questions parents
can ask about each of the three subject areas.

Section I1—Problems and Issues

The main body of this report. *'Problems and
Issues, ' hghlights those issies in the NSF starus
studies in science education that the Curriculum
Review Commuttee felt were most immporiant for PTA
members to undersiand and act upon. Each subsec-
fion confamns citations from the NSF status studies,
the Curriculum Review Commutiee’s opinions about
the i1sstte, and sukgestions for questions thar parents
can ask or actions PTA members might take.

Teacher Lssues

Preservice Teacher Training. ''Preservice Te. cher
Tra:mng ' refers to the process of educating studenis
1 become teachers, Usaatly, thes involves scudenis in

192

#




4-year colleges of education within universities, state
teachers calleges and other institutions which provide
professional training for certification to teach in
public schools.

The NSF Survey reveals that ‘sizable numbers of
o one —Jeachers have earned-ene or more degrees beyond the

bachelors; secondary teachers are significantly more
likely than elementary teachers 1o have earned a
graduate degree. In addition, many teachers have
taken courses for college credit in recent years . . .™
This statement is further substantiated in the mathe-
matics status report: ‘*The mathematical background
of swdents completing preservice programs JSor ele-
mentary- and secondary-school teaching has increased
significantly during the twenty-year period
(1955-1975) . . . Teachers are acquiring a second
professional degree in greater percentages and at an
earlier age than ever before.”’ ?

Unfortunately, no relationship could be shown
between a teacher’s educational background and stu-
dent performance. In other words, possession of an
advanced degree by a teacher does not mean that his
or her students will perform better than the students
of a teacher holding only a bachelor’s degree.

Further, despite the increased number of teachers
with advanced degrees, there is evidence that pro-
spective teachers are not getting enough training in
methodology. “{T)he science education literature
does not indicate that colleges and universities have
programs specifically designed to prepare science
teachers 10 work with junior high or middle school

¢ pupils.” * “‘Science courses taken to fulfill a general

education requirement are likely to be of the survey
type or a relatively basic introduction to a particulz;
branch of science. These courses are not likely to
comntain an emphasis on science process skills stressed
in a science methods course,” *

Similarly, inadequacies in preservice teacher educa-
tion may extend to a lack of training in a variety of
methods of “‘getting 10" studems who do not
respond to a standardized, programmed classroom
approach.

These inadequacies in teacher training may be
addressed in the following ways:

* Increased emphasis on creative teaching
methods should become a part of methodology
courses;

¢ Instructors in teachers colleges can spend more
time in the field, in both rural and urban class-
rooms, 5o that they can transmit to education

students what js actvally happening in real-
world schools;

¢ Early teaching experience in teacher training
programs is highly desirable.

The most significant trend in teacher education at the
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preservice lavel is the move toward inCorporating pre-
Student-teaching field experience in mathematics
education . . . There is u significant trend toward
including laboratory or activity learning ergphases in
both the mathematics and methodological phases of
prospective elementary teachers’ academic prepara-
tion for teaching. * ’

Although some actions are being taken 1o improve
teacher training, there is an effect PTA members can
have. PTA units can urge that representatives of
teachers colleges be appointed to inservice training
commitiees within districts. In this way, profes-
sionals from institutions of higher education can
learn first-hand of the neeis and problems of
teachers and take this knowledge back to their
schools and see that it gets into teacher-training
courses,

Inservice Teacher Training. “*Inservice’’ refers to the
continuing professional support activities provided
Jor teachers who ure already employed as classroom
teachers. [nservice training may be directed toward
many different objectives including: {1} a resource
Jor addressing an individual teacher's strengths and
weaknesses; {2} an up-date on current subject area
materials and how to use them; (3} a training course
Jor teachers geared to a specific problem, such as
including handicapped children in regular classes
{ “mainstreaming’’}.

in 1967, the U. 8. Qffice of Education issued a cail
JSor proposals involving the development of compre-
hensive undergraduate and inservice teacher educa-
tion programs for elementary teachers . . . A search
and review of the science education literature related
to program description did not reveal any noticeable
impact of these model programs on elementary
science teacher education.*

Research provides little evidence that participation-

in the inservice education improves the effectiveness
of teachers.’

From 1965 10 1975, the National Science Foundation
spent $37 million developing and conducting inser-
vice training programs in science and mathematics.
Yet, from the above quotes, there appears 1o be a
very real question as to the value of those programs.
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More research needs to be done to determine why
inservice programs seem to be ineffective in improv-
ing the quality of instruction offered by teachers. and
how such programs can be improved. To the extent
that NSF model programs have not been successful,
part of the problem may lie in their generalized
nature which diffuses their impact. Teachers may not
find that the information they are getting from
nationwide model inservice program is relevant 10
their special needs in their particular schools. It may
also be that these programs are not getting to the
teachers who need them most. Observers have noted
heavy participation in NSF inservice training by
highly motivated. highly skilled teachers who pre-
sumably have jess need for such programs.

Teachers continually express the need for good
inservice training. “*Teachers want inservice educa-
tion and prefer that it be related 10 programmatic
and instructional needs im their schools.’’ *
‘*Although secondary school science teachers are cur-
rently younger and better educated than in the
1950°s, there is still a critical need for inservice train-
ing both as perceived by the teachers, and as indi-
cated by the research . ., " °*

The quality of inservice education depends on efforts
at the local level. **Leadership for inservice education
at the Jocal school level can appreciably change the
character of inservice education . . . ** "

PTA members can find out if thejr school districts
have inservice training committees. Membership on
inservice committees should include not only profes-
sionals from the education community. byt parents.
students, and members of the community at large
who may have imPOrtant ideas 10 share and be able
to tdentify educational needs. lnservice programs
must be designed to meet the needs of a specific
school or district.

Good inservice education might help solve another
problem. that of teacher “burn-out.”” In Case Study
#3, teachers in an affluent suburban school in the

that they had large buc budgets,.creative-teachinig oppor-
tunities; and intelligent, highly motivated students.
Teachers ‘‘going stale’” could benefit from new ideas
and technigies they might obtain from inservice
programs..

Mixed elementary and high school inservice pro-
grams should be investigated. Teachers at all levels
have the same basic problem of motivating students.
and an exchange of ideas and techniques from differ-
ent grade levels could prove useful. Such mixed

Midwest felt they were going stale despite the fact_'_‘___ucsjad-saewl-smdm"

inservice training might also help break down bar-
riers that often exist between elementary and secon-
dary teachers and thus facilitate articulation.
(See pg. 14)

The NSF status studies also revealed that-teacher ——

training, both preservice and inservice, must prepare
teachers to handle multi-cultural, multi-ethnic. and
multi-racial situations. The United States has great
cultural, ethnic, and racial diversity, and even though
teachers may be operating in a mone-cultural situa-
tion. or teaching students of a single race, they need
to have a broad perspective and understanding of
other cultures and races.

Programs designed to “‘mainstream’’ children with
learning disabilities and other problen.s are present-
ing difficulties that inservice training can help
alleviate, Teachers need inservice instruction on how
to cope with mainstreamed children. And since main-
streaming programs are federally mandated, a realis-
tic allocation of federal funds is needed for such
training, as well as for additional facilities and
personnel.

Discovery and Learning. “‘Discovery and Learning™
or “‘inquiry method" refers 1o a type of instruction.
This method is applicable to alf three subject areas.
Essentially, this approach seeks to involve children in
“learning by doing,"’ os opposed to a rote or
*lecture-based'"’ curriculum. All three consuitants 10
the Curriculum Review Committee endorse the
*“discovery and learning’’ method and encourage its
use in gheir own in-service sessions.

One of the more important findings of this case study
project was that, despite considerable contact with
legacies of NSF-sponsored curriculum projects and
with in-service programs dedicated to the promotion
of student inquiry, very little inguiry teaching was
accurring in science, marh. and social studies in the
eleven states. '

Lectures are used quite frequemly in science, mathe-
. Class discus-
5i0; 5 pccur on a daily basis in 50 percem of science
classes, 61 percent of social studies classes., and
71 percent of mathematics classes . . . "

Hands-on ¢xperiences are relatively infrequent in
social studies classes; 34 percenl. .. never have
students working with manipulative ma!ermis. while
another 24 percent do so less than once a month . . .
Many mathematics classes make use of hands-on
materials . . . The use of manipulatives is significantly
more common in science classes . . . Simulations
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{role-play. debate. panels) . . . are significantly more
common in social studies classes than in science or
mathematics classes . . . "

Various “‘discovery™ approaches to learning are in

_ lse, but their_employment seems to be spotty. The

authors of the NSF case study reports suggest that the
inguiry approach and other tcaching techniques which
depart from a textbook- or lecture-based curnculum

" are given more lip service than use. They also indicate

that parents prefer a more traditionally fact-based cnr-
riculum which will.equip thejr children with the tools
they need 1o get into college or find a job after gradu-

_ ating from high school.

in the Polin survey, parents were asked, ‘“Which of
the following do you expect a teacher to impan t¢
your children?" Eigty-three percent of respondents
stated that it was important for teachers (o impart to
their children an “interest in discovery and learning.”
This was the highest ranking response, ahcad of spe-
aific math and language skill acquisition.

An interest in discovery and learning, and use of
inquiry and hands-on techniques and lahoratory work
need not conflict with acquisition of skills and facts.
But if an inquiry-based cusriculum is 1o succeed,
teachers must be given support. They must know that
the community stands behind them. They must have
access 10 training in inquiry and other new teaching
approaches. staff support, and proper materials.

Overall, 6! percent of science, mathematics and
social studies teachers indicated a need for assistance
in learning new teaching methods; 43 percent cur-
rently are not recefving such assistance . . . Fewer
than half of all science, mathematics and social
studies teachers feel they are competent in fthe
discovery or inquiry approach) without
assistance . . . 48 percent of all science, mathematics
and social studies teachers indicated they would itke
assistance in the use of manipulatives, while only 14
percent feel they are receivtng an adequate fevel of

- |
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survey revealed that these monetarily trivial, topi-

cally dull things were ciucial 1o science instructors in

the U.S. Over 90 percent of science teachers in a sam-

ple of over 12,000 teachers said their instructional
materials were the heart of their teaching curriculum

90-95 percent of the time . . . The curricalumdid not——
venture beyond the boundaries set by the instruc-
tional materials ™" '*

Quite obvicusly, the instructional materials available
10 a given class., and the use made of them play a
cricial role in determining the curriculum. as well
as influencing 1o a great extent the quality of
instruction.

Inadequate fucilities appears to be only a minor
problem in mathematics and social swudies . . . The
situation in science, on the other hand, is perceived as
considerably more problemancal . . . Insufficient
Sunds for purchasing equipment and suppfies is con-
sidered a problem in all three subject areas . . . "’

The avaitability of laboratory gssistanis or parapro-
fessional help is a major problem. with teachers of 58
percent of science classes rating this factor as ‘impor-
tant, needed.’’ Science supplies are also considered
inadequate by many teachers . . . 53 percent indicate
that money to buy supplies on a day-to-day basis
needs improvement . . . '*

The general pattern by tvpe of community is one in
which suburban schools are the best equipped, fol-
fowed by urban schools. Schools tn small cities and
rural areas are the least well equipped . . . **

The problem of inadeguate supplies is not confined
to rural or small school systems, though it is most
acute in them because of a lak of discretionary
funds for necessary enrichment materials. However,
there are many imaginative ways in which teachers
can develop teiching aids and materials at low cost,
,uch as a project in which students build hand lenses
for a few cents apiece and then use them to investi-

assistance i thisarea . . . " . gaiethereal world. A “*hands-on’’ approach may be

Q

Perceived barriers 1o science teaching in the elemen-
tary schools include:

I, Lack af consultant services; 2. Lack of supplies:
3. Lack of room facilies; 4. Insufficent funds;
5. Lack of sufficient knowledge; 6. Lack of mservice
opportunities; 7. Teachers cannot tmprovise. and
8. Teachers are not familiar -with methods.”

With regard 1o instructional materials, the case study
authors noted that ** ... instructional materials
were budgetarily trwvial . . . But the recent EPIE

RIC

something as simple and inexpensive as bringing
caterpillars into the classroom to teach metamor-
phosis, rather than teaching the subject out of a
textbook.

There is a substantial amount of available material
on practical way- 10 teach science with inexpensive,
hands-on materials, and new ideas for teaching sci-
cnce outside the textbook. School systems need to
make the fullest possible yse of such materials and
techniques, either by establishing science resource
centers, of by setting up an information bank to let
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teachers know what is available. It hardly needs (o be
said that the PTA can play an important role in proj-
ects of thts kind.

There is often institutional resistance 1o the purchase
of professuonally prepared science materials. One

cxample is SCIS, the Science Currtculum Improve-
ment Study, a highly recommended pacwage of sci-
ence materials. Teachers want it and use it, but
administrators resist making the expenditure, though
they may spend a much larger amount per student on
reading enrichment packages. Often the problem
isn’t the initial expenditure but teaching teachers irow
to manage the equipmsnt so it can be used again-and
again and thus pay for itself over time.

NSF-prepared materials are available, but in many
cases local schools just aren’t aware of their availa-
bility. It has been suggested that NSF jnstruct state
science and inathematics supervisors in the use of
such packages so the supervisors can then go home
and spread the word.

Both preservice and imservice training must be
improved to provide more instruction in how to
translate the textbook curriculum inte a hands-on
curriclum, how 1o use the »,orld outside ¢he school
as a laboratory, and how 1o use real-life sitvations in
a meaningful way in the classroom.

Parents can provide the impetus for broader use of
_ inquiry and hands-on teaching by asking how much
of j¢ isdone in their schools, and by encouraging pro-
grams 10 train teachers in alternative teaching
methods.

Local PTA units also can inguire about the availabil-

ity and use of instructional marerials in their schools.
Are adequate rnaterials available? Are they being

N " sibility of the subject matter .

-~Towaret COMMOR DBFECTIVES . -

-

with different long-term objectives -in mmd. with
! lessons to differ usually in complexity and comprehen-
. Grouping®is a term
used (often in contrast to mrck:'ng) 10 indicate teripo-
rary assignment to learning groups fo facilitate study
AT It usually works
out, homogeneous learning groups do differ with

_regard to the pace of learning, with regard to the

used, or do they sit in a closet somewhere? Are only .
*rivial” amounts of money being spent on instrucs |

tional materials, and do budgets contain enough

money to purchase the materials that teachers need?

Tracking, Grouping and Heterogeneons Cinsses, All
three terms refer to assignment of students 1o classes,
separating or mixing them according to academic ahii-
ity. while teachers and administrators decide how stu-
dents are assigned to classes, the Curriculum Review
Committee listed this issue as the first “student issue”’
because of its direct impact upen the student’s learn-
ing environment.

When educators speak of tracking, they usually meon
the assignment of students into groups to be taught
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enrichment or breadth of learning, and it is rare in
most classrooms for a student to move Jrom g slower
group to a jaster group. Yet homogeneous grouping is
the best hope that educators have 10 come up with jor
the problem of providing (at minimum cost) good
learning experiences for children in heterogeneous
classes. **

TFracking was found to be pervasive in Case Study #1,
a school system in suburban Houston. Decisions on
whether or not a student is coliege material and which
career fields students should pursue are made early,
generally by ninth grade; and then students are
tracked into a course of study based on those deci-
sions. The decisions apparently come from counselors
or advisors and result from test scores. with very litcle,
if any, consultation with parents, teachers and
students.

Although tracking and grouping may have certain
benefits, they should not be used as an excuse to Jock
students into castes, slots, and categories. thus eroding
their motivation to excel. -

Al the same time, there are very real difficulties in try-
ing 10 teach large numbers of students whose capabil-
ities and interests are widely divergent. An example is
provided by Case Study #9, a school system in an east-
e seaboard city. in which the courts have ruled
against the grouping of students by ability. Since
extremely diverse students are thrown together in a
single classroom. discipline becomes a problem and
little effective teaching gets done.

If it appears that tracking and grouping or heterogene-
ous classes are creating problems for students. parents

T T T an find our howthe cutriculunm isor s mot—being

adapted 10 these conditions; whether or not parapro-
fessionals and teachers aides are being used 1o help
alleviate problems; and whether or not jndividualized
instruction programs can be of any heip.

Individualized Instruction. '‘Individualized Instruc-
tlon’’ refers to iafloring a course of study for each
individual student based on his/her needs aind abifi-
ties. This is usuaily based on a combination of spe-
cially designed instructional materials and teacher
method.
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Individualized Instruction would seem to hold promise
for more effective teaching of a highly heterogeneous
student body. For example, ‘“‘science offers a high
potential for a laboratory-oriented, student-ceptered

_learning activity which can be utilized for increasing

individualization of instrvction ¢but) . . . It appears
that care will be necessary to provide for alternative
approaches t¢ competency if science instruction is tc
be individualized.”” **

In none of the case studies was there evidence of any
fully developed instruction program; however, an
Individualized Education Program (IEP} has been
mandated by the state of Utah. The 1EP requires
schools to give each student from seventh grade on a
spectfic. individualized course of study if the student
s0 desires. A career jnterest to guide the student’s pro-
gram is identified from the seventh grade, but it can be
changed. Once a year the student reviews his or her
progress with parents, teachers and advisers so adjust-
ments can be made. The IEP program is popular but
slow jn being implemented because of a shortage of
personnel and money.

It*s important to note that individualized instruction is
not a panacea. “‘There is little evidence tnat seif-paced
programs for individualized instruction are any more
effective than ‘traditional’ instruction; most low-abil-
ity pupils find it difficult to function using self-paced
programs.”” Gifted students may benefit more from
such programs, and there is evidence that ‘“The needs
of the talented are not being well served in the 1970s.
Enrichment programs are especially nceded for those
in small schools.”:

Individualized instruction and enrichiment programs
can serve useful purposes under certain circumstances.

Perhaps the Utah program (as well as any other states_

- or districts around the natjon with IEP’s) would be a

valuable source of information for concerned parents
who would like to see good 1IEP’s in their schools.

Aliernative Schools. “‘Alternctive Schools’’ refers in
this section 1o physicatly separaie institutions designed

with conventional schools. While the Curriculum
Review Commitiee recognizes the needs of children in
such Schools, they felt that, idealfy, conventional
schools would strive to meet all students needs, thus
eradicating the need for alternative schools.

The concept of individualized education is carried to
something of an extreme in Case Study #3, a school
system in an affluent suburb of a large midwestern
city, which has an alternative school for students who

TTjoF STadents wh have discipline or-attitude problems
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are completely unable to function within the frame-
work of the system’s conventional schools. At the
time of the swudy, the school had an enrollment of
about 45.

There are virtues to this kind of an arrangement-—it
provides education for children who can’t cope with a
large urban or suburban high school and all of its
associated structure. It is perhaps akin to the alterna-
tive of a small college in a world of large universities.

But alternative schools can b¢ misused as dumping
grounds for problem students, or as an excuse for the
conventional schools in a system to aveid dealing with
the need 10 tailor instruction for independent thinkers
as well as hard cases. A better solution would be for
conventional schools within a system to become more
flexible so as to be able to offer alternative programs
and techniques and more individualized instruction.
Increased flexibility of this sort also would make more
sense in strictly economic terms, because very few
school systems in the nation can afford physically sep-
arate alternative schools.

Back (o Basics. “'Back ro Basics® refers to the recent
emphasis in education on funciional literacy skills.
“Back ro Basics’ may be a reaction to many experi-
mental programs of the late *60s or the recent decline
in standardized test scores, such as SAT’s. The Cur-
viculum Review Commiitee felt sirongly that *‘Back 1o
Basics®’ be correctly interpreted by PTA membership
10 include the conient and methodology in science,
mathematics dnd social siudies. The Curriculum
Review Committee does not endorse an exclusive
emphasis on reading, or “word recognition’’ and feli
that reading is pari and parcel of understanding the
subject material of science, math and social studies.

“For a number of vears George Gallup has polled
the citizenry about American education, . . In the
latest poll over eighty percent of people acquainted
with the ‘back to basics’ movement responded in favor
ofit,”

A survey conducted by the authors of the Case Studies
revealed a somewhat lower percentage (though still a
clear majority) of parénts and teachers agreeing that
basics are being neglected. But, the report notes,
*““When that many people agree on a value guestion, it
is wise to look for ambiguity, and there is ambiguity in
what the basics are. Most people think of the *three
R’s,’ reading, writing and arithmetic, when they speak
of the basics. In practice, only the bare-bones techni-
cal skills of reading and simple arithmetical operations
were getting primary attention through this emphasis
on the basics.”'*!

*ry
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*‘As a major need facing education, the basic skills are
almost invariably viewed as including reading, mathe-
matics (especially computationat skills), communica-
tions and’language arts skills (both written and oral),
and fundarnental knowledge in other areas. It is only
in this last category that concern for science is indi-
cated, and then only rarely, when the needs are deter-
mined by surveys of the population in general.”**

1t is also worth noting that social studies generally is
not considered part of the “’basics’” curriculum.

Though emphasis on acquiring basic skills is at the
heart of the educational process, there is a distinct pos-
sibility that basics become the curriculum rather than
just part of the curriculum. Another problem, with an
overemphasis on basics is a tendency 1o teach children
only those things tor which they will be tested, a
tendency that leads to mediocrity.

Overemphasis on teaching basic skills at the secondary
level must be avoided. These skills should be taught
early, because such early emphasis lays the ground-
work for total education and higher levels of compre-
hension and understanding at the secondary level.

At the elementary level, emphasis must be on a total
educarion program 10 teach children to be able to read
and understand; to be able 10 write coherently; and to
be able to pérform a variety of basic matliematical
functions. Such a program would obviate the need for
elaborate remedial programs and permit a richer cur-
riculum at the secondary level.

Teaching of basic skills must overlap from one curri-
ulum area to another. In Case Study #1, a junior high
school in the system had so compartmentalized in-
struction that problems in mathematics which affected
performance in science courses weren't being worked
on. Another difficulty is low reading comprehension
which can affect performance in math courses because
of studenis’ inability 1o understand directions.
“Cross-over’’, teaching and reinforcing basic skills
using the subject matter of science, mathematics, and
social studies can alieviate many of these problems.

Very few of the states currently establish specific com-
social studies) which students must attain prior (o high
school graduation, but . .. a number of stales are
planning to implement basic competency programs in
the near future. ¥

As states make plans to implement competency testing
and programs, state PTAs must be alert to opportuni-
ties for participation jn the planning process. Only in
this way can such programs be designed with input

from parents. as well as the students who wil] be most
affected by such curriculum changes.

Textbooks. Textbooks refers to those books used as
the foundation for course content. This section does
not refer to “instructional materials’’ such as gqudio-
visual, books in school libraries, science equipment or
other teaching aids.

Of the approximately 2,800 textbook titles marketed
Sor use in science, mathematics and social studies, a
relatively small proportion of that total were in use in
a majority of the nation's classrcéoms . . . We reached
a strong impression that the schools in the case studies
were Sticking with popular texts and workbooks . . .
and were even more impressed by the centrality of
these materials in science, mathematics and social
studies . . . *

Almost without exception, analyses . . . report inade-
quacies in textbooks used in social studies. The few
studies that do report positive findings . . .
have compared recent materials (o earlier materials
and have found improvements. *'

Textbooks came under criticism in most of the case
studies. For example, in Case Study #1, teachers felt
the texts were at tco high a reading level, especially for
the lower grades. Other systems were using texts for
the 1960s, and thus science and social studies material
tended 10 be dated.

The NSF's National Survey s'1owed that 20 percent of
the nation’s mathematics classes, 22 percent of the sci-
ence classes, and 26 percent of the social studies classes
are using pre-1971 textbooks. **

Dara collected on textbook selection procedures are
revealing. ‘‘Students, parents and school boaed
members have a rather low involvement in textbook
selection; fewer than 5 percent of the schools and dis-
tricts indicated that any one of these groups is heavily
involved. Forty-seven peicent of the schools and
between 56 and 65 percent of the districts reported
that school board members are not involved in text-
book selection - . . About one-half the principals . . .
are heavily involved in the textbook selection
process . . . These results seem to conflict with a
recent EPIE study . . . Approximately 45 percent of
responding teachers in that survey said they had no
role jn selecting the instructional materials they were
using.” ¥

The National PTA has recommended for some time
that pr.rents and students become involved 1n 1extbook
selection and review. The task begins with the process




of finding cut what is happening with regard to text-
books and instructional materials in your school or
district—identifying the textbooks used, finding out
about problems with texts, learning who is responsible
for textbook selection and the criteria used, and mak-
ing your views known. The PTA's handbook on text-
book selection is a good starting point for concerned
parents.

+

Administrator Issues

Curriculum Supervisors and Coordinators, *‘Curricu-
lum Supervisors and Coordinators” refers to profes-
sional personnel employed by the school system.
Usually. this professional staff is responsible for in-
Jomting teachers in his/ her subject area about avail-
able materials, coordinating in-service training, and
structuring a cohesive curriculum within and among
grade levels,

"*The activities which occupy the largest proportion
of staie supervisor ime are planning and developing
curticula . . . providing and coordirating in-service
progtams . . . working with district personnel . . .
and evaluating district programs. '’ At the district
level supervisors/ccordinaters spend most of their
time '‘planmng or developing curricula . . . locat-
ing and evaluaiing instructional materials . . . pro-
‘viding/coordinating in-seivice programs . . .'""

States in the South were more likely 1o have full-time
state supervisors and coordinators, while the North-
east and West were less likely to have such persennel.
*‘Districts in the Northeast and South are significantly
more likely than those in the North Central and West-
ern regions to have one or more district supervisors,
while rural . . . and small districts are quite unlikely
to have district supervisors.”” »

The researchers working on the case studies noted that
state and district supervisors and coordinators appear
to be spending less time on curriculum and more on
regulatory and program development matters. Also,
**As part of the general reduction in funds available to
state departments of education, a number of states
have reduced the number of statewide subject area co-
ordinators: in many cases a coordinator has been
assigned addirional duties so that he or she has less
time to spend on science, mathematics or sccial studies
education; and in some cases the position has been
eliminated entirely.” **

There is some Question as 10 whether or not the exis-
tence of state and distnict supervisers and coordinators
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improves the curriculum in a given subject area. The
question needs further research. However, parents can
ask if'such supervisors and ¢oordinators exist in their
districts and states, and find out what roles those pro-
fessionals play. The important point is to find out if
teachers have someone they can turn 1o when they
need help—information on textbooks and resources,
inservice programs, help with curciculum planning,
etc.

Principals. The school principal has peen referred to
as the *“'key factor” in the success or failure of a
school. The Curriculum Review Committee felt that
this was especially true in the area of curriculum and
urge PTA members to cultivate an active and on-going
wocking relationship with their school grincipals.

One potential source of instructional help for teachers
is their school principai. However, there is evidence
that principals may often not be prepared to give this
assistance . . - Relatively few principals in any grade
range majored in either mathematics or science, whife
more than 25 percent majored in social studies . . .
Considerable numbers of principals at each level indi-
cated they are "not well qualified’ fo supervise science
instruction, and many secondary principals perceive
themselve., as inadequarely qualified to supervise
mathematics and science instruction. **

This perceived inadeguacy on the part of principals to
provide help to teachers in the areas of science and
mathematics emphasizes the need for professional
ﬁelp at both district and state levels. Supervisors and
oordinators of science and math can provide the sup-
port that teachers need.

Principals play a key role jn governing the quality of
education in a school. Evidence from the case studies
and cther sources indicates that better schools have
better principals, inferior schools have inferior prin-
cipals. In Case Study #3, the performance of prin-
cipals in the system is reviewed every year, the admin-
istration of the entire system is reviewed every four Of
five years, and principals often are moved from school
to school within the system to avoid *‘*burn-out.”
Though such a system of rotation would not be prac-
tical in many school districts. a system of review cer-
tainly has much to recommend it, and parents and
students should be involved in the process.

Articulation. "Articulation’’ refers to the process of
communication within a school, between schools
within g district, and between the schoo! and com-
munity. The Curriculum Review Commiteee felt that
PTA members can play an especially important role in
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encouraging good and effective commnnication in
these greas: encouraging teachers in one subject grea
(i.e. math), from kindergarten through high school to
exchange ideas on program goals and smooth transi-
tions from grade to grade and from elementary to high
school; principals and teachers working together to
strengthen one subject area (i.e. K-3 science); and,

parents working with educators 10 ersure that their

children’s education will be relevant 'o the working
world

Articulation of needs is an essentjal component of a
successful school system. Survey results note that “‘In-
adequate articulation of jnstruction across grade levels
is the most serious problem in sociai studies and math-
ematics . . . "’ Alse, “'articulation of jnstruction
acoss grade levels appears to be more of a problem in
some subject areas than in others. Overall 29 percent
of science, mathematics and social studies teachers in-
dicated a need for assistance in this area,”” *

In Case Study #5, a lack of coordination and commu-
nication among administration and faculty meant that
problems and shortcomings of textbooks weren’t be-
ing checked. Case Study ¥2 revealed a lack of articula-
tion from school to school. not only in curriculum
matters, but with regard 1o teaching methods, student
problems, etc. One result was that the elementary and
junior high schools were perceived as being quite
good, but the high school had problems with indiffer-
ent students and unhappy teachers. Somehow, some-
thing went wrong between junior and senior high.

There must be coordination of learning programs
from school to school so the hepefits of a good
elementary schoo! aren’t lost by having a bad high
school, or that poor elementary schools aren’t sending
badly prepared students to high schools which then
must devote large amounts of time to remedial work.

Parents should view their school system as a cohesive
whole, a coutinuum through which their children
travel for twelve years. They need to fina out if thereis
good articulation within the system, and if lines of
communication are kept open—among administra-
tion, faculty; and among schools within the system at
both administrative and faculty levels.

Consolidation. ‘“‘Consolidation” refers to combining
students from two school buildings Into one bullding
or 10 merging two school districts.

Consolidation of school districts is a2 problem for
which there are few set guidelines; it must be dealt
with at ¢he distric1 and local levels on a case-by-case
. basis. The type of consolidation referred 1> here is tha
which is brought about by decreat.ng enroliment.
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“Enrollments in public elementary schools were in-
creasing from 1955-1969. Since that time enrollments
have been declining. Forecasts predict continuing
decline until at jeast 1984 or 1985. Earollments in
public secondary schools were increasing from £955
until 1976. Enroilments will probably decline in the
future unti! at least 1984 or 1985.""" T

Consolidation often creates curriculum problems,
With consolidation come teacher cutbacks and course
offering limitations. This was evident in Case Study
#4, a consolidated system in rural Illinois: the number
of courses offered decreased, which resulted from the
need to cut back on faculty. With the decrease in
faculty, many teachers must double up and teach
courses outside their field. One example cited is an
agricultural science teacher who doubles in earth sci-
ence, 50 that, in effect, earth science becomes agricul-
tural science. Another example is a junior high science
teacher who also coaches both the boys' basketball
and football teams. This cuts greatly into his prepara-
tion time for science courses.

In addition to curriculum probiems, consclidation
also can mean the loss of various positive elements in
the school system—problems of isolation of faculty
from local communities, decreased parentat or family
influence on children, breakdowns in commudications
between school and family, and loss of PTA strength.

Parents must be aware of the effects consolidation
may have on the curriculum and on the school system
and must make sure they are a part of the decision-
making process should they be faced with this issue.
As participanis in this process, parents can ensure that
their priorities are heard and are incorporated into any
decisions made concerning consolidation.

Emergency Situations. “'Emergency Situations®’ refers
to unanticipated occurrences thar preven! the use of
the school building. The Curricutum Review Commit-
tee encourages PTAs (0 actively gssist in developing
plans before such crises happen.

Dui tug the severely cold winter of 1976-77, the school
system of Columbus, Ohio, faced a crisis. Most of the
schools were forced 1o close for several weeks because
they could not obtain fuei to heat buildings. The sys-
tem coped as best it could using a few buildings, a
great deal of home study, and the local TV facilities.
As presented in Case Study #8, the Columbus experi-
ence showed that emergeicies of this sort require 1otal
community involvement if schools are to continue to
function in any meaningful way.

School systems should develop contingency plans for
dealing with emergency sitvations which have the
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potential to last for several weeks. PTA units can be
active in making and implementing such plans. Of
great importance is the need to find ways to adapt the
curriculum to emergency situations. Curriculum flexi-
bility is important in order to kesp the learning process
moving as smoothiy as possible. The use of educa-
—tlomat radio and TV should be given a major role in
any such planning.

Section III-——Summary and Conclusions

This report has touched only briefly on the abundance
of material provided in the NSF status studies. The
Curriculum Review Committee has provided this re-
port in the hope that (1) PTA members will find within
this report issues of interest for pursuing at the local
level and (2) many PTA members will order one or
more volumes of the NSF status studies (Appendix A
in this report) and apply this definitive research to
problems in local schoois on issues that may not have
been included in this report.

Finally. three sets of specific questions about mathe-
matics, science and social studies (Appendix B) have
been formulated for your use, The purpose of these
questions is 10 generate one-to-one dialog between
parents and teachers about what thejr children are
being taught, how they are taught, and what they are
learning. 1t is from this type of dialog that the Com-
mittee feels that parents can begin to have meaningful
involvement with curriculum issues. The Committee
hopes that parents will use these questions to be sup-
portive of teachers and administrators and that
parents will work cooperatively with them to ensure
-quality. education for their children.

Parents often shy away from involvement in curricu-
lum devzlopment under the mistaken assumption that
curriculum is an area best ““left to the experts.”
However, sound curricelum planning requires input
from parents who have a good idea of what their chil-
dren should be learning; from students who are doing
the learning, and from the community ouiside the
school, the community i which the students must live
and function.

Parents must be encouraged to pay attention to what
is happening in thejr schools. This effort on the
parents’ part must be matched by the schools’ effor
10 reach out, 1o keep parents informed, and 10 avoid
putting barriers in the way of parental involvement
and understanding. The road to good curriculum and
goaod schools is teamwork, in which parents, teachers,
administrators and students work together.
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Focusing parental influence on the right places in the
school system is a key technigue for obtaining infor-
mation about curriculum and then solving problems. .
This may mean expressing concerns and exerting infiu-
ence on school boards. principals, curriculum super-
visors and coordinators, teachers, or any combination

“of these professiontals within thie systéem. Parénts must

learn how school systems work in order 10 be effec-
tive. Who decides what the curriculum in your school
will be? Is there a curriculum development or cur-
riculum review committee? Who is on it—education
professionals, business-people., parents, students?
How much :urriculum input comes from the federal
government, the state, and the district? How much
money is spent for curriculum development, for text-
books, for nontext materials, for inservice training?
These are but a few of the more generalized questions
that concerned parents may wish to ask.

The National PTA will continue to provide as much
help as possible to its membters in their efforts to
obtain the best possible curriculum for their schools,
through various PTA publications and the organiza-
tion's magazine PTA Today. In addition, this report
and the NSF survey materials upon which it is based
will be the core of a workshop in curriculum to be held
at the PTA’s 1979 National Convention.

To summarize:

Scrutiny of curriculum development is a
legitimate and necessary activity to be under-
taken by PTA units and councils.

While curriculum offerings depend heavily on a
given school’s teachers and principal. and upon
the professionals at district and state levels, in
the final analysis curriculum is built on the
expectations and understanding of the total
community.

When inquiring into curriculum, a nonjudge-
mental approach is important. Curriculum in-
quiry ust be positive, supportive and rational,

Curriculum development and review commitiees
should include parents. students and members of
the community at large, as well as professionals
from the educational field.

Finally, the PTA proposes corferences on cur-
riculum development 10 be held with organiza-
tions that share similar concerns {including the
other groups which are evaluating the NSF sur-
vey materials). Such conferences should include
parents, students, teachers, research profes-
sionals, supervisors and coordinators, adminis-
trators. and teacher educators.
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The NSF Status Studies

in Science Education

Yolume Titles, Accession
Numbers and Ordér Information

The PTA encourages its members 0 review the NSF
status studies of science education for themselves,
These volumes provide a wealth of useful information
about the current status of science, mathematics, and
social studies education in the United States today.

When ordering, be sure to include full title of volume,
SE number, and stock number. Especially recom-
mended i the summary volwmne (the last one listed
below). it contains an excellent distillation of the con.
clusions reached by the NSF-sponsored researchers. as
well as a succinet and useful ovarview of the project as
a whole.

The Status of Pre-College Science, Mathematics, and
Social Studies Education: 1955-75. Volume 1, Science
Education, SE 78-73 I, Stock No. 038-000-00362-3,
$4.25. Volume 1], Mathematics Education, SE 718-73
I, Stock No. 038-000-00371-2, $4.50. Volume I,
Social Science Education. SE 78-73 111, Stock No.
038-000-00363-1, $6.25.

These volumes are a literature review examining
documen's relating to the three subject areas and are
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useful for putting science, math, ana social studies
teaching in histerical perspective.

Case Studies in Science Education. Volume 1, The
Case Reporis, SE 78-74 1, Stock No. 038-000-00377-1,
$7.25. volume Il, Design, Overview and Generol
Findings. SE 78-74 11, Stock No. 038-000-00376-3,
$6.50.

Eleven in-depth investigations of eductional practices.
centered on but not restricted to science. Volume [ is
full of fascinating details of real-life schools. and
Volume Il has a wealth of interesting interpretive
material.

Report of the 1977 National Survey of Science. Math-
ematics, and Social Studies Education, SE 18.72,
Stock No. 038.000-00364-), 56.50.

A national survey of teachers, principals, and superin.
tendents regarding training. materials. and educa-
tional practices. Primarily statistical, but much impor-
tant basic data,

The Smatus of Pre-College Science, Mathematics, and
Social Studies Educarional Pracrices in U. S. Schools:
An Overview and Summaries of Three Studies, SE
78-71, Stock No. 038-000-00383-6, $3.50.

An excellent summary document of the entire project,
presenting an overview of the above three com-
ponents. Highly recommended,
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Questions Parents Can Ask About
Science

Following are some possible questions for parents and
others 10 use when investigating the science curriculum
in their schools:

Does your school’s science program have a clearly
stated soope and sequence of content and processes 10
be taught at each grade level?

Does the program provide for individual differences
among students. and different levels of learning?

Is vour school's science program “‘up-to-date?”” For
example. is the scientific content current? Are text-
books reasonably new, or are they older texts contain-
ing outdated information and concepts?

Are NSF-developed curriculum materials available,
and are they being used? Are any other university-
developed curriculum materials available and in use?
Are these materials written and assembled in a clear.
straightforward manner? Do these curriculum
materials allow studemts 10 practice inguiry and
problem-solving?

Is there laboratory work of various kinds in the
science curriculum? Do curriculum materials permit
and encourage laboratory skills and their develop-
ment, manipulation. and hands-on learning? How
much time is spent in [aboratoly work as opposed to
lecture or textbook learning? Is the surrounding envi-
ronment used as part of the science curriculum? Are
there field trips—for example, 10 muscums, planetar-
jums, aquariums, forests, parks. environmental
centers, water treatment plants, and other facilities
outside the classroom?

Are there adequate inservice programs at the local
and/or district level? At the state or national level?
Are there opponiunities for 1eachers 1o update their
scientific publications, etc.? Are there inservice pro-
grams and publications from which teachers can learn
new techniques for teaching science? Are there inser-
vice programs designed to meet the needs of newly
assigned teachers, especially those who have ]I.lsl been
assigned 10 a new grade?

[Kc
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Are there opportunities for teachers at different grade
levels to communicate with each other in areas of
mutual interest and 10 share information that can help .
build a strong science program?

Does our school have adequate 1eaching materials and
supplies? Is laboratory equipment sufficiemt, up-to-
date, and usable? Is there access to multi-media and
audio-visual materials? Are hands-on materials avail-
able and used? (For example, does your school have
manipulative materials for teaching concepts such as
smooth and rough, heavy and light, etc., 10 primary
students?) Are low-cost hands-on materials being used
in your schools? Do teachers find ways 10 make and
use low-cost hands-on materials using everyday, inex-
pensive items? Are they being provided with informa-
tion on how 10 make and use such materials?

Are counselors being given adequate science informa-
tion 5O as 10 assure proper placement of students in
science courses according to students’ desires, needs
and interesis:

Are there resource people within the schoo! sysiem
and the community at farge who can evaluate ongoing
and newly adopted science programs? Are there com-
munity resource People who can be called upon to pro-
vide curriculum enrichment—for example, a profes-
sional meteorologist, a naturalist, or an engineer who
can be brought to the school 10 meet with students?

Questions Parents Can Ask About
Mathematics

What is the mathematics curriculum for your school/
district? Is this curriculum defined through objectives
or student learning goals? Do these objectives allow
for individual differences of student abilities?

Does the content defined in these objectives contain a
balance of concept development. computational skills
and problem-solving skills?

Are criterion referenced 1ests administered to measure
student’s achievement of objectives? o,

o
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How often are these objectives and tests reviewed
and/or revised?

Does the mathematics curriculum siress not only com-
putational skills but skills determined essential by the
Nationatl Council of Supervisors of Mathematics such
2. problem solving: applying mathematics 10 everyday
situations; alertness 10 the reasonableness of results;
estimation and approximation: geometry, measure-
ment: reading, interpreting and constructing tables,
charts and graphs; using mathematics 1o predict; and
computer literacy?

Are manipulatives utilized as an integral part of the
instructional program? Are these manipulatives
available in sufficient quantity to allow f(or both
_teacher use and student use?

Are textbooks up 1o date? Are mathemartics 1extbooks
periodically reviewed? What process is used 10 deter-
mine which textbook(s) will be used? Is there sufficient
supplementary material (non-book, audiovisual, e1c.)
10 allow for different student learning modes?

How much time is devoted 10 mathematics in-
struction? Of the time, is a minimum of half the time
spent in teacher-siudent developmental activities? Are
drilt and practice activities preceded by meaningful
instruction?

What is the philosophy of testing in your school/
district? Are both standardized tests (natiotally
normed tests) and criterion referenced tesis (ocally
normed tests} administered? Are the results of these
tests utilized lor student and program evaluation? Are
the results of these tests utilized 1o pian for program
change and/or improvement? What provisions are
made for sharing this information with parents?

What provisions are made for the academucally
talented student in mathematics? Is such a program
state mandated?

What provisions are made for the special education
student in mathematics? §s such a program state
mandated?

Does your district/school have a Tile 1 program?
Il so what percentage of time and funds i: devoted o
mathematics? ’

Whaf provisions are made for teacher inservice train-
ing in mathematics?
High School

Does your school/ district have or are planning to have
a computer awareness/computer literacy program?
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Are there mathematics courses available for ihe non-
college bound student?

Does the mathematics program incorporate career
awareness opportunities?

Questions Parents Can Ask About
Social Studies

Fc'lowing are some questions which parents and other
concerned citizens can ask about the social studies
programs in their schools:

What is the social studies curriculum in your local
schools? Are there stated goals or objectives? Are they
realistic for various age Jevels?

Allowing for the varying degrees of sophistication at
different levels, is social studies limited 10 history and
geography. or does it also touch on economics, politi-
cal science, sociology. anthropology, and consumer
education?

Is there scope and sequence in the program? 1n other
words, is there continuity in the general plan so that
one year's effort leads to the next year's plan?

Is the program taught differently at different levels?
An elementary child may learn economics from a play
store, but older children require a different method of
teaching as well as more challenging subject manter.

How does social studies reflect other goals in your
school? For example. is it used to reinforce the teach-
ing of reading?

Are there certain concepts your school is trying to
teach that can be used as a focus for the social studies
program? For example, il cooperation is a focus,
elementary children can understand the concept as it
applies 10 the classroom or neighborhood. and the
same concept can apply 1o relations between nations
as taught 1o high school students.

Does your program stop at teaching only by the recall
method (1"1] 1ell you and you cee Jf you can remember
it 10 tell back 1o me), or d“,cs} allow for divergent
and higher levels of thought?

Does your program teach children to apply the con-
cepts and facts they learn?

Does the program teach map skills. chart and graph
skills. research skills. and data skills (the ability to
interpret, analyze and challenge)? Does it teach
children how 1o solve problems? How to develop
indeprndent thinking after reading data? How 10
draw inferences so they understand the effects of
facts on history, geography. economics. etc.?
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Does your school’s social studies program take
advantage of local resources—both places and people—
in history, geography, politics, etc., so that children
can learn 10 appreciate their communities?

Since social studies must necessarily deal with contro-
versial subjects, what safeguards does your school
system provide so these subjects are fafrly presented
to students? o

- Is there a policy 10 permit review of textbooks on a

regular basis so they remain current? Does your
system allow adequate funds for local schools 10
replace outdated texis?

Are there procedures for allowing parents 10 par-
ticipate in the review and choosing of new textbooks?
Are there state book lists from which texts must be
chosen? Are such lists adequate to allow for diversity

o

w)

of needs in local school systems? Who sjts on siate
committees that produce these lists? Are they
representative of the entire state?

is there an appeal procedure by which a parent may
challenge, in a proper adminisirative manner, the
choice or use of a text? Who is a final arbiier of such
a chatlenge? (In most systems, the school board has
the final legal responsibility.) .

Most imporiant is the need to look at more than one
grade so you get an overall picture of the social
studies curriculum, rather than a narrow perspective
that might be distorted. Be sure there is a balance in
the toral school curriculum—while a system must
concentate on developing reading and mathematics
skills, adequate time should be allowed for an effec-
tive social studies program..
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Staws: Mathematws. p. 179

. Status: Science, p. 60

. Statws: Mathematics. p. 178

. Status: Mathematiks. p. 178

. Status: Science, p. 191

. Status: Mathematics. p. 178

. Case Siudwes. Vol. 11, p. 12:4

. 1977 National Survey, pp. 101, 108
. 1977 National Survey, pp 107, 109
. 1977 Natonal Survey. p. 148

. Suatus: Science. p, 33

Case Studres: Vol II, p. 13:66

. 1977 Nauonal Sunvey, p. 159

. 1977 Nationdl Survey. p. 134

, 1977 National Supvey, p. 128

. Case Studies. Vol. Il pp 141415
. Staws: Saence, p 163

. Stawss: Mathematics. p 77

Case Swodies, Vol. I, p. 1314
Sratus; Science, p. 150

1977 Matonal Supvey. p M

Case Studhes, Vol. i1, pp. 13:61-52
Status: Social Science, p. 118

. 1977 National Sunvey, p. 95

1977 Nauonal Surves, pp. 98.99

. 1977 Manonal Sugves, p. 30
. 1977 National Survey, p. 40
. 1977 Navonal Susvey, p 16

1977 National Survev, p. 33

. 1977 National Survey, pp. 43,48

1977 Natonal Survey. p. 162
1977 National Survey, p 149
Status: Science, p. 7
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Math, Science and Social Studies
Curriculum: Retrospect and Prospects

The NSBA Panel on Curriculum Trends
and Developments®

Foreword

Change is inevitable, the axiom goes. Yet (o a great
extent. the more things appear 10 have changed in
America’s public schools, the more they have re-
mained the same.

This is the overriding theme of a series of studies
commissioned by the National Science Foundation
(NSF); siudies upon which this Research Report is
largely based. The NSF studies consist of three exten-
sive literature réviews {one each of math, science and
social science curriculum from 1955 to 1975). a 1977
national attitudinal survey of teachers. principals,
superintendents and district cusriculum supervisoss,
and two volumes of case studies ir science education.

Overall, the NSF-sponsored studies conclude that for
all the 1alk and ait the dollars, neither the content ner
the method of teaching math, science Or social
studies has changed ali that much in the past twenty
vears. Those curricular changes and innovations
which have been unveiled since 1955 often originated
outside the schools—within the walls of textbook
publishers, academe and state and federal govern-
ment agencies. As such, few significant changes in
scheol curricula or instruciion have sifted down to
the classroom. Even fewer o, these new approaches
survive today in their original form, having fallen
victim to a variety of ills: the absence of defined,
agreed-upon objectives for the district’s instructional
program; the absence of coordinated curriculum
planning at both the district and building levels; and
teachers who are oftep ill-prepared or wnwilling to
implement what they view as the {atest curricular fad.
This Research Report, then, has one fundamental

*Information feporied in NSBA Research Reporis does not
necessalily reflect official viewpoints of the Assoctation

—

National School Boards Assdciation

purpose: 10 enhance the ability to board members
and administrators to set a well-thought and consis-
tent course for their schools® instructional
programs.

Thomas A. Shannon
Executive Director
National School Boards Association

Introduction

BACKGROUND ON THE NSF-SPONSORED STUDIES

The literature reviews were conducted in 1976 for NSF
by the Center for Science and Mathematics Sducation
at the Ohio Stare University and the Social Science
Education Consortium, Inc. The reviews analyzed and
examined practices in schools and téacher education
between 1955 and 1975. The literature searches were
conducted from data bases such as ERIC, reports to
federal education agencies, Dissertation Abstracts
International, Education Index, state department of
education reports, professional journals and scholarly
works and data from various government agencies and
accrediting agencies. Both descriptive and evaluative
literature were studied. The result of the project is
three separate reports which synthesize the findings
for science, math and social science education.

The 1977 National Survev of Science, Mathematics
and Soctal Studies Education was conducied by the
Research Triangle Institute under NSF conteact.
Superintendents, curriculum supervisors, principals
and teachers completed questionnaires which yielded
nformation on course offerings, curriculum usage,
enrollments and classroom practices. The sample was
designed. so that pational estimates could be made
from the sample data,

The case studies were conducted and organized by a
team of educational researchers at the University of
Ilincis. The studies were undertakcn to provide

Fhis Feport was publshed as Research RePort 1979.3 by the Nationzl School Boards Associxtion. “a\hmglnn.’l).('
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NSF with a portrayal of conditions in K-12 science
classrooms.

THF. NSBA CURRICULUM SYMPOSIUM

In April 1979, NSBA convened fourteen selected
school officials—school board members, superinten:
dents and curriculum: specialisis—10 share their reac-
tions to the findings of the NSF-contracted research
and 1o discuss curriculum trends and policy-making in
the future. The experiences and opinions expressed at
the symposium. held at the NSBA Convention in

Miami Beach. form the basis for the last two sections |

of this report.

Retrospect: The NSF-Sponsored Studies

Curriculum Conatrol, Supervision and Funding

Control of the public school curriculum does not lie
with school board members. administrators 0F even
teachers. Nor does it reside with 1extbook publishers,
who. 10 a large extent, determine course content.
Rather, curriculum matters are controlled ultimately
by those outside the education field who hold the
purse s1ings and set regulations and mandates for the
schools. A particular textbook will have no effect on
what students learn if a school district lacks the funds
necessary .0 buy the books. Moreover, the importance
of a particular subject may be undermined if state
regulations require students to study it for only one
year as a requisite to a diploma. Similarly. the quality
of teaching and teachers’ familiarity wih curricular
innovations often refiect state certification require-
" ments. And far-reaching goals of the federal govern-
ment—such as improving the United Staies’ techno-
logical position or making education more eguitable
for certain groups of students—greatly influence the
appropriation of federal education funds.

FEDRRAL SUPPORY

The role of the federal government in curriculum
development perhaps is best illusirated by the surge of
popularity which the sciences enjoyed in efassrooms
across the L1.S. in the Jate 1950s. The Nationa) Science
Foundation (NSF). which was establishied by the fed-
eral government in 1950 10 promote basic research and
education in the sciences, did not really get off the
ground until the Soviet launching of Sputnik in 1957.
How could tne United States hope 10 compete success-
fully in the space race if its students were not ade-
quately trained and prepared. the reasoning went.

In 1957, then. NSF undertook the process of curricu-
lum reform on a major scale. At that time. extensive
NSF support was given to develop a number of alter-
native programs. Among these: Elementary Science
Study (ESS), Science—A Process Approach (SAPA)
and Science Curriculum Improvement, Study (SCIS).
NSF also developed several innovative textbook pro-
grams, such as Biological Science Curriculum Study
(BSCS) and Introductory Physical Science (IPS).

Federal influence on curriculuth in the late fifties and
sixties extended beyond the National Science Founda-
tion. In addition to NSF. the National Defense Educa-
tion Act (NDEA) of 1958 and the Elementary and Sec-
ondary Education Act (ESEA), passed by Congress in
1965, provided considerable financiat supportt for cur-
riculum development. equipment purchases and
teacher education. The limited extent to which alter-
native projects were actually implemented and their
impact on the classroom will be discussed later in this
report.

The 1rend of increasing federal financial support for
the sciences and for educatipn generally peaked in the
late sixties. Federal revenues accounted for 8.8 percent
of the school funds nationwide in 1967-68; the federal
share dropped 10, or below, 7.5 percent each year
from 1968 10 1975—with the exception of 1971 10
1972. Moreover, the researchers conducting the
science study for NSF conclude, *‘based on past pai-
terns of state and federal funding i1 is not likely that
many states will give science a high priority since
federal legislation does not.”’

THE STATE ROLE

The statistics bear out this conclusion. The pefcentage
of siate support for science education has remained
vitually unchanged since 1955. In addition, neither
science nor mathematics are generally included in state
education needs assessments. In those states where
needs assessments have questioned citizens about pri-
orities for what students learn, ‘*knowledge of basic
skills”* and application of skills to real-life problems™
have emerged high on the list of needs. In most states,
relatively littte aitention has been given 10 the history,
status or needs of marhematics education. Similarly,
when science is included in state needs assessments, the
stated needs increasingly reflect concern for practical
life and work skills.

However. while state support for science education has
remained level, the influence of states on science
education has increased markedly since 1955. As the
NSF-sponsored report on science curriculum’ states.

]
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““In recent years the number of legislation and regula-
tion items has increased. While funds have been pro-
vided by states for some of these requirements, in
other cases funds have noi been provided. Passage of
legislation or regulation items without funds is fre-
quently fan)] action influencing the curriculum.”

State requirements that affect local district curriculum
decisions include, among others, graduation require-
ments for particular subjects and specific course
requirements within subject areas—health and
hygiene, for examplie, within the area of science.
Whether of not state requirements are advantageous
to a particular subject area depends, of course, on the
importance placed on that subject by the state. For
instance, most states require only one year of math
and science in grades 9-12 but more than one year of
social studies. On the other hand, math is more often
cited in the competency requirements now mandated
by more than three dozen legislatures.

The growing influence of states in public school cur-
riculum matters has had both positive and negative
effects. On the positive side, state policies encouraging
school district consolidation in the state were common
in the fifties, sixties and early 1970s. Such policies
helped foster larger schools which in turn were able 1o
offer a wider variety of courses and educational
opportunities,

In the negative column. as state priorities have
changed and moved away from curriculum concerns,
so have state funds. State acuvity in larger societal
issues--such as equal educational opportunity—accel-
erated rapidly in the middle 1960s and continues
today. These equal opportunity requirements—includ-
ing provisions for the handicapped, minorities,
females and children from low income families—have,
in some cases, channeled funds away from certain cur-
ricular areas, such as instructional materials, field
trips and inservice education.

Because relatively few states have minimum support
levels for educational materials like those that exist for
teachers’ salaries, expenditures for instructional mate-
rials tend to increase rapidly when general education
funds are plentiful and decrease just as quickly when
the purse strings are tightened. Unfortunately, since
the early 19705, many schools have experienced the
latter; science textbooks, for instance, are not being
replaced as rapidly in the mid-seventies as they werein
the late 1960s. -

Although staie governments wield a growing say in
how and where state education dollars are spent, state
regulations concerning the curriculum are relatively few

in number when viewed against the federal govern-
ment’s role. Increasingly, federal aid 1o the public
schools has been categorical, and often the precise
nature, scope and direction of curriculum; reform is
predetermined. ESEA funds, for example, are chan-
neled into *‘supplementary’” programs (programs
above and beyond what the school is providing) for
certain groups of students. Local education agencies
often feel compelled to adhere to specific curricular
guidelines.

SPECIAL INTERESTS

Although local curriculum decision-makers have lost
some power t0 federal and state agencies, big govern-
ment does not pose the only threat 10 local board of
education control of the school curriculum. In recent
years, various groups have artempted 10 exercise influ-
ence over the curriculum. These efforts have included:

Scholars’ attempis to give students particular
content from their subject areas, even though it
may be contrary (o the ideas and research of pro-
fessional educators and curriculum leaders;

Increased militancy by teacher organizations has
removed many curricular decisions from the
domain of the school boards as matters such as
organization and textbook selection become
negotiated items in teacher contracts; and

Special interest community groups have in-
creased in strength and number, especially in big
cities, ai the expense of the centralized control of
schools.

Promoting change and determining the direction of
curriculum is not, then, simply a question of dollars;
the often-divergent interests of a variety of individuals
and groups must be taken into account. As the NSF-
supporied report on mathematics poinis out “‘to argue
simply for more money as the solution to educational
problems ignores present realities, At issue is investing
money wisely in order to accomplish change expedi-
tiously and efficiently . . . The recognition of the
deficiencies in the policy formation process is an
important first step toward improving the payoff of
the investment and toward improving the learning and
teaching in the schools.”

PITFALLS IN POLICY-MAKING

That same report identifies three “primary”” pitfalls
that ¢nsnare the policy-making process:

Educational policy frequently is determined
without first collecting enough information to
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allow the process 1o be rational. Policy-makers
must learn more about what actually happens in
the typical classroom. They often know 100 little
about teaching methods, instru.ctional tools, or
the overall cnrricula.

Educational policy frequently is constructed
without using information thar is readily avail-
able. Too often school districts fail 10 1ake ad-
vantage of readily available curricular informa-
tion and resources. This can be the result either
of alack of information or of failure 10 act upon
what information is available.

The point at which values enter into policy for-
mation, and the effects of different values, fre-
quently are not dealt with as educational priori-
ties and cumricslum decisions are being set.
Policy-making generally incorporates two con-
siderations: judgments based on information
and judgments based on political grounds or
reactions 1o prevailing societal artitudes.
Research_shows that a change in values results
only when there is significant agreement across
these two levels.

Adequate informadon and prior consideration of
values, then, emerge in the NSF-sponsored studies as
key—and often lacking—requisites 1o meaningful cur-
ficulum policy-making. Money alone does not bring
about useful change in the curriculum. Funds—be
they federal, state or local-—should be looked upon as
an tnvestment; and, as with any investment, informa-
tion must be collected 10 ensure a successful outcome.
In this case, information regarding practices in the
schools must be gathered from all available sources
and the information must then be effectively applied.
Only then can the needs of various groups be bal-
anced, and only then will the payoff—productive
change in the curriculum—result.

Curriculum Objectives

There's been a lot of talk during the last two decades
about new curriculum objectives: we've heard about
“‘new math,” <itizenship education, and environmen-
1al studies which will prepare students for the modern
technological age. Yet for all the talk and media cover-
age of these innovations, the broad curriculum objec-
tives in mathematics, science and social studies have
changed very little in twenty years,

The NSF-sponsored report on math education be-
tween 1955 and 1975 suggests that while the number
and variety of courses offered at the secondary level in-
creased during the perlod, “new math” ]“15 had little;

if any, lasting effect on the overall math curricula. The
new math—characterized by an emphasis on process
and systems instead of mechanics and manipulation—
simply was not adopted in many schools. Moreover,
many of those instructional changes that were made in
teaching math between 1955 and 1965 have disap-
peared from the classrooms in the sevenizes. Topics
popular in 1960, such as sets and non-decimal numera-
tion systems, are practically nonexistent in present
elementary school math materials.

Likewise, objectives in science curriculum, particu-
larly at the elementary level, did not change markedly
in two decades, the studies completed for NSF found.
Emphasis on the processes of scientific inquiry was the
predominant instructionat mode in 1955; so it was in
1975. Similarly, the scope and sequence of the social
studies curriculum have remained stable, although
there have been a few persevering shifts within that
framework. These *‘shifts’” have included a greacer
emphasis on reaching concepts and relationships
instead of isolated facts.

CURRICULUM "tDENTITY CRISIS”

There are numerous reasons why few curricular inno-
vations and new curricilum objectives have taken
hold in the schools. Certain explanations, such as lack
of teacher training and ljmiced use of innovative teach-
ing materials, will be discussed later in this report. Fre-
quently, however, curricular changes have languished
and died because they were introduced without defin-
¢d objectives or stated connections to the district’s
overall instructional program. Say NSF-supporied
researchers: ‘“The social studies have undergone a
continuous identity crisis during the past twenty years;
{as such] it is difficult 10 speak of ‘goals’ in the field,
for it ts difficult to set goals until one has some notion
of the needs.”

One of the main obstacles o determining objectives
for social studies has been defining the boundaries of
the field. A variety of needs and purposes, some of
which are contradictory, have been advanced by edu-
cators; debate continues even 1oday about the role of
social sclence in social studies.

either has the field of mathematics been immune to
the lack of consistency in goals and objectives. Dis-
agreemen over the identification and prioritization of
goals—among educators, the public, college person-
nel, classroom teachers and students—is common.
Although the dissonance in goal-setting has been prev-
alent for the past two decades, in the 1970s there have
been particular discrepancies between the public’s ¢con-
cern for “the basics’” and educators’ concera for
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students’ comprehension of less tangible mathematical
processes. .

IMPACT OF THE "BASICS' MOVEMENT

Indeed, the “back-to-basics’ push which hit full siride
in the mid-70s has directly influenced general cur-
riculum obiectives. Growing emphasis has been placed
recently on the structure of science—the facts, con-
cepts and principles—rather than on the processes of
science, which predominated during the late 50s and
60s and continued into the early 70s. This may be due,
in part, 10 mounting concern over declining student
achievement test scores. The new emphasis on facts
reflects increasing demands that schools be account-
able. It i3 easy 10 see that a student’s recollection of
scientiflc ““facts’ can be more easily measured than
can his grasp of science ‘‘processes.”’

The social studies have felt the impact of the emphasis
on the **basics.” Money spent on materials and equip-
men. and gime allotted 10 social studies are down as
schools reallocate resources 1o the three Rs. Even
within the group of social studies educators them-
selves, disagreements exist over the best approach to
teaching the subject. Some of the social studies edu-
cators attending a recemt conference argued for a
move toward less history and more global education
(or fewer fav ¢ and more skills); others at that meeting
endorsed an emphasis on the basics through tradi-
tional social studies. This meeting, in addition to being
indicative of the influence of the basics, points up
graphically the difficulty of arriving at common cur-
ricular objectives.

It has been suggested that the problem of conflicting
objectives and goals exists not only within specific dis-
¢iplings but within the public schools as a whole, as
well. Schools are expected 1o play dual, and often con-
tradictory roles: 10 facilitate progress and reform in
saciety while, at the same time, maintaining and pro-
moting existing cultural and societal values. This
“split personality’’ has contributed to the develop-
ment of ad hoc curriculum policy which is charac-
terized by ““disjointed incrementalism’’ —the introduc-

tion of bits and pieces instead of the acceptance of the

overall foundation and objectives. Curriculum policy
has been marked by an absence of comprehensive,
deflned goals and objectives, aud lack of matching
strategies 10 reach those objectives.

In spite of the splintering of objectives, several general
instructional approaches are common 10 math. science
and social studies curricula of recent years. These
approaches—combining innovations from the past
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two decades with the recent emphasis on the
basics—include;

More Individusllzed, prescriptive teaching. [n-
rreasingly, teachers are responding to the fact
that students are ready for specific tasks at vary-
ing levels; teachers are providing for individual
differences.

Increased use of behavioral objectives, Teachers
are specifving what students are expected to
accomplish--a group of students completing a
series of lab projects, for example—when it will
be achieved, and standards against which the
work will be measured.

Incressed emphasis on the basic skills within
other subject areas, More and more teachers are
being called upon increasingly to teach reading
within their subject areas, for example.

The Classroom

As discussed in the preceding section of this report, the
NSF-sponsored studies suggest that objectives in
math, science and social studies have not changed
much over the past two decades. And where stated ob-
jectives have changed, these objectives have had lintle
lasting impact on classroom procedures and owur-
comes. Moreover, what studen.s are learning has not
changed greatly, so 100 has how they are being taught
changed little since 1955.

Educators bave long searched for a bener pattern of
school and classroom organization. Accordingly,
some new practices have been introduced in the past
quarter-century. In 1955, the use of specialists—espe-
cially in math—was seen as the answer 10 poor
preparation of elementary school teachers. During the
early 1960s, various nongraded and multi-graded in-
structional approaches were unveiled and team-teach-
ing was proposed as an alternative to departmentaliz-
ing. The “‘open classroom®’ was often espoused in the
late sixties as a way 1o make schools less rigid.

Although portions of these innovations linger 1oday,
the general pattern of school and classroom organiza-
tion continues little-changed; rhe graded, self-con-
tained elementary classroom and the fixed-period
schedule at the secondary level still predominate.

Surprisingly perhaps, the NSF-supported studies sug-
gest that in spite of all the discussion about organiza-
tion, instructional approaches may not be all that im-
portant. The math researchers conclude that no one
organizational paitern appears to increase student
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achievement in math. Good teachers can be effective
regardless of the school’s instructional organization.

THE ROLE OF THE TEXTBOOK

Within the classroom, teaching procedures have
changed little in twenty years. The importance of the
textbook in deteTmining both instructional patterns
and curriculum content cannot be overemphasized.
According 10 the NSF-sponsored studies, the textbook
continues to play the primary instructional role in
science, mathematics and social studies classes.
TFeachers tend 10 adhere firmly to the idea of *cover-
ing the material”’ in the text; moreover, covering it in
the sequence as presented in the text.

Textbooks not only determine the curriculum in indi-
vidual classrooms and schools, but also tend to create
a homogenous national curriculum. The NSF-
supported studies found, for example, that while
math textbooks at the elementary level do vary, the
basic components of the curriculum have become
standardized; the differences thar exist tend to be
largely tn approach, design and the amount of space
allocated 10 specific topics.

Mathematics classes clearly are the most influenced by
a single textbook. The NSF-contracted national survey
found that about half of all science and social studies
classes—on both the elementary and secondary
level—used a single published textbook or program in
1977, whereas almost two-thirds of math classes used
a single text or program.

Although textbooks do play a major role in determin-

ing curriculum and content, the textbook’s role is not -

as dominant as it once was. Prior to 1960, curriculum
was based primarily on a textbook in elementary
classrooms and on a textbook series in the secondary
" schools. With the use of federal funds in the 1960s,
alternatives to traditional text materials—such as self-
contained learning kits and audio visual aids—were
developed. Increasingly, these new instructional
materials seem t0 have taken hold in American school
classrooms.

Textbooks and other instructional materials obviously
play a significant role in what children learn. It
follows, then, that the process by which these instruc-
tional materials are selected is considerably important,
Principals, superintendents and district curriculum
coordinators responding to the NSF-sponsored study
~ reported a patchwork process by which textbooks
were selected. Each of the three groups agreed that
school board members, students and parents were not
significantly involved in the selection of instructional

e

materials. Well over half of the districts reported that
school board members were not invowved in textbook
selection. At the same time, only half of the curricu-
Jum supervisos and principals said they were heavily
involved. Surp.risingly. only twenty percent of the dis-
tricts reported that the superintendent was heavily
involved in choosing textbooks.

Who, then, is selecting textbooks and other learning
materials? Responses from each group suggest that
teacher groups and individual teachers may now wield

_the most say in the textbook selection process. This
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finding, however, conflicts with a recems Educational
Products Information Exchange (EPIE) swdy in
which teachers were asked about their involvement in
textbook selection. Almost 45 percent of the teachers
sutveyed claimed they had no role in selecting instruc-
tional materials, Apparenily, no group feels it has
control over the textbook selection process.

As discussed earlier. mathematics classes tend to rely
more heavily on textbooks than do science and social
studies classes. Science and social studies classes are
more likely to include aliernative activities such as
field trips. student projects, guest speakers, slides,
tapes and records. The use of *‘manipulatives”
{**hands-on’" materials such as scales and meter sticks}
is more common in science courses than in social
studies or math classes. -

LIMITED USE OF EQUIPMENT

Not surprisingly, the classroom teacher remains the
primary conduit of instruction for most students, the
NSF-supponed studies found; although there has been
a general increase in student-centered learning
activities (such as lab work), the lecture is stili the
predominant method of instruction in most class-
rooms, Interestingly, this traditional approach is not
necessarily due 1o lack of equipment. The NSF-
sponsored national survey found, for example, that
while more than three-fourths of U.S. elementary
schools have microscopes, only 28 percent of the gracte
K-3 science classes and 59 percent of the 4-6 grade
classes ever make use of them. Similarly, the avail-
ability of computer terminals in schools is more wide-
spread than the extent of their use would lead one
10 believe.

Generally, then, classipoms have changed little over
the past twwo decades. The predominant patterns in
classrooms continue to be: instruction with total class
groups; tell-and-show, followed by individual student
work (in elementaty schools); and lecture-homework
at the secondary level. In the social studies, for exam-
ple, the NSF-supported studies suggest that while new
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social studies projects—such as role playing and the
use of inquiry-based instruction—have had some in-
fluence on teaching styles, ihey have had linle in-
fluence on iextbook selection, the employment of
teachers or teacher training. Moreover, the data show
these ““new"’ social studies projects have been adopted
in relatively few classrooms.

As noted previously, the NSF-contracied research sug-
gests that the pattern of classroom organization may
not be that important. An individual teacher can be
effective regardless of curriculum, the availability of
learning resources, or the organization of the school or
classroom. S0, 100, may curricular innovaiions not
play all thart significant of a role in the end product of
instruction—a child’s education. Educational research
supports the general notion that there is no one best
methed of instruction for all studznts, Thus it follows
that individual teachers may tzach best in various
ways, and that specific cours? content may be best
taught differently. Wity thzi idea in mind, this report
now turns its attention 1o the teacher.

Teachers and Teacher Preparation

Differences among various curriculum programs gen-
erally have been attributed 1o differences in curricular
matenals. The NSF.supported studies suggest a con-
trasting view: that differences between programs—as
well as the benefit children derive from different pro-
grams—may be due largely 1o the skill and enthusiasm
of the teacher,

Iri “Elementary School Science: A 1975 Reflection”
(The High School Journal, Feb., 1976), professor of
science education David Buits writes: *‘The effective-
ness of the science reform programs has been directly
dependent upon the preparation of the teacher.” In
the article, he goes on to note that education decision-
makers must determine when, where and how teachers
will receive this training. Further, Butts emphasizes
administrative suppon as an important factor in the
effectiveness of training programs; teachers niust be
given the opportunity for experience, practice and
training once they are on the job.

INADEQUATE PRESERVICE TRAINING

Overall, the NSF-sponsored studies conclude that
preservice ieacher education is inadequate in science,
math and social studies. The science report, for in-
stance, Points out that the bulk of students’ science in-
struction takes place in grades 7-10. lronically,
though, data show that junior high science teachers
have the last adequate preparation in course content,
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the fawest certification programs available, and access
10 the poorest instructional facilities. And even though
secondary school science teachers currently are
younger and better educated than they were in the
fifties, there remains a critical need for inservice
education, as indicated by research and confirmed in
attitudinal studies of teachers themselves. Elementary
science teachers are in the same predicament. Certifi-
cation standards, specifying, among other things, -
required course hours, have not changed much over
the past two decades.

Similar deficiencies surface in the education and train-
ing of social studies and math teachers. While there
has been a gradual shift away from an emphasis on
history to more social science courses in teacher train-
ing programs, this shift has had linle effect on state
certification requirements. Social science certification
requirements have remained relatively static since
1955. As such, social studies teachers may not be all
that well prepared 1o teach the “‘new™ social studies,
which are characterized by an emphasis on the social
sciences.

So, t00, many math teachers have been ill-prepared
for the pendular fluctuations in instructional ap-
proaches. Little in the way of a widespread, coordi-
“nated effort was undertaken in the sixties to prepare
elementary school math teachers for the content and
thrust of the *“new math.” Teachers, therefore, tended
to emphasize in classrooms the things they
knew best and felt they could best teach—computa-
tional skills with whole numbers, fractions and deci-
mals. When and where efforts were made 1o provide
inservice for elementary math teachers, the emphasis
usually was placed on content—particularly termi-
nology—rather than on the methodology which was
an integral part of the ‘“‘new math" concept.

TEACHERS' SELF.PERCEPTIONS

Given teacher training programs and certification
requitements that have changed little in twenty yeass,
and gven the appearance of half a dozen major in-
structional ““innovations’’ during this petiod, it should
come as little surprise that many teachers feel less than
well-qualified 10 teach what they are teaching.
Approximately 12 percent of the teachers questioned
in the NSF-sponsored studies said they felt inade-
quately qualified to teach one or more of their present
courses. Moreover, of those teachers, the vast majority
listed courses that fell within their own subject
areas. Most of the science teachers who said they did
not feel adequately qualified in all areas were referring
to courses within the discipline of science.

D1q




In what specific areas do teachers feel they reed assist-
ance? Not in lesson planning or actually teaching
lessons, but rather in obtaining information about

instructional materials, in learning new teaching .

methods,” in implementing the discovery/inquiry
teaching approach and in using manipulative {or
“hands-on") instructional materials.

Where do teachers turn for information about, and
help with, new instructional approaches? Most rely on
other teachers. Other particularly valuable sources of
information listed by teachers include: journals and
other professional publications, college courses and
local inservice programs, principals, district subject
specialists, federally sponsored workshops. meetings
of professional organiZations and publishers and sales
representatives. The majority of teachers. on the other
hand. rated teacher union meetings and state educa-
tion department personnel as **not useful.”

Several threads are common o the successful adop-
tion of new instructional materials and approaches by
teachers. First, teachers must be informedrabout, pref-
erably involved in, the curricular reform or change;
why the change in the first place and the goals and in-
tent of the new program. Next, teachers must be
instillkd with commitment to use these changes.
Finally, training programs must guide teachers in ys-
ing new materials and téchnigques, drawing upon real

classroom situations. All too often inservice training
has disregarded whai really goes on in the classroom.

BARRIERS TO EFFECTIVE TEACHING

1f school district officials are interested in making sure
teachers keep pace with curriculum deévelopments,

_ they might well begin by taking a look at what eachers

~a
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“themselves perceive to be barriers to effectively adop-

ting new teaching or curricular methods. In priority
order of mention, teachers say:

Lack of consultant services
Lack of supplies

Inadequate room facilities

Lack of sufficient knowledge
Lack of inservice opportunities
Inability to unprovise
Unfamiliarity with methodology

Studies have shown that when the above barriers are
removed or reduced, the quality of instruction does, in
fact, improve. In short. then, funds for new curricula
materials will be wasted unless districts work to
remove these barriers and to provide incentives which
will prompt teachers to adopt the new materials or
techniques.
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A series of reports comprising an NSF-sponsored study of the
status of the nation's elemientary and secondary school educational
practices in science. mﬁlmernatics and social studies is now aval-
able. Three major approaches were used—literature review, case
siudy and survey. |

A, The lirerature rwiw.‘co ntracied to Dr. Stanley Helgeson, Chio
State University, examined published and unpublished documents
related to existing needs siatements in science, mathematics and
social swudies. The results of this review are published in three
volumes:

Volume I: The Status of Pre-College Science, Mathematics,
and Social Science Education: 1955-1975. Science Educa-
tion. Government Pnnting Office stock number
038-000-00362-3; $4.25.

Volume H: The Status of Pre-College Science, Mathemaiscs
and Social Science Educanon: 1955-1975. Mathemancs
Education. Government Printing Office stock number
038-000-00271-2; $4.50,

Volume IIl: The Status of Pre-College Science. Mathe-
matics, and Social Science Education: 1955-1975. Sacial
Science Education. Tovernment Printing Office stock
number 038-000-00363-1; $6.25.

(The above volumes also <re available in microfiche and paper copy
through ERIC and The National Technival information Service.}

B. The case studies covered eleven in-depth invesuganons of ongo-
ing educational practices. This study was contracted 10 Drs Robers
Stake and Jack Easley at the University of Illinois-Urbana The
case study findings are avalable in 3 i6-volume set, in sixteen
separate volumes, or in a 2-volume ser.

Volume I' Case Studies in Science Education. The Case
Reports,  Government Printing  Office  stock number
038-000-00377-1: $7.25.
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References

Volume I: Case Studies in Science Education. Design,
Overview and General Findings. Government Printing Of-
fice stock number 033-000-003763; $6.50.

Case Stuches in Science Educaion—16-volume set.

{The above volumes also are available in microfiche and paper
copy through ERIC and the National Technical information Ser-
vice Also available from NTIS are the sixteen separate volumes in
paper copy and microfiche at prices ranging from $3.00 1o $8.00.
The separate volumes are available from ERIC in microfiche .
1$9.83 each] and paper copy {$1.67 to 38.691.)

C. The national survey of teachers, principals and superintendents
regarding (raining, materials and educational practices was con-
tracted 1o Dr. Iris Weiss of Research Triangle Insutute, The survey
findngs are reported in one docoment. Further, the raw data is
available on computer tape accomnpanied by a user’s manual.

Report of the 1977 National Survey of Science. Mathema-
tics, and Soctal Scence Educanon. Government Printing
Office stock number 038-000-00364.0; 36.50. Also available
through ERIC and NTIS.

Data Tape and User's Manual for the 1977 National Survey
of Science. Mathematizs and Secial Studiws Education,
Advailable only from NTIS Accession number PB2B4331/
“AS. Paper copy, $16.25: microfiche, $3.00.

i

The cighth document cusrently available includes the status study
overview as well as summary documents from the theee inter-
related swudies. The report is titied The Status of Pre-College
Science, Maihemaucs and Social Studies Educattonal Practices in
U.8. Schools: An Overview and Summaries of Three Studies.
Government Pointing Office stock number 038-000-00383.6.
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Analysis: The NSBA Curriculum
Symposium

Education is not an exact science with predictable,
standardized inputs, processes or out puts; education is
as much art as it is science. And just as the procasses
of education are often abstract and immeasurable, so
100 are the expectations for the public schools often
intangible and in a state-of {lux.

And as the first part of this report suggests. nowhere
does the “science’ of education seem less scientific
than in the area of curriculum.

Indeed, there is not even a commonly held definition
of the term curriculum. Certain educators would tie
curriculum solely 10 content—what children are jearn-
ing through teachers. books and other learning mate-
rials. Others would define curriculum as a blend of
content and teaching methodology. And isrespective
of the technical definitions, one must ask whether cur-
riculum is confined within the schoolhouse walls. Is
“curriculum'* what a child learns in school, or should
experiences outside the classroom be considered part
of the curriculum as well?

The answers 10 these questions, the symposium partic-
ipants felt, are inseparable from meaningful analysis
of the NSF-supported s:udies. One superintendent
pointed Jm. for example, that in his view, teaching is
not a part of curriculum per se; therefore. although
teaching methods may have remained constant over
the past two decades, this does not necessarily indicate
that there have been no changes in curriculum or in
students’ classroom experiences. To accurately
measure change, then, this superintendent argued,
educators must first agree on what it is they are trying
{0 measure.

However, having faulted the . 'SF-contracted studies
for not adequately defining curriculum, the partici-
pants in the meeting found that they. 100, could not
agree on a precise definition of the term. This lack of
concensus suggests that notions of curriculum vary
according 10 the perspectives, needs and concerns of
school officials. One fundamental task before school
boards. then: to establish defininons of—and goals
for--the district's cusriculum.

Several of the symposium participants felt that while
the findings of the NSF-supported research are gener-
ally sound, the reports tend 10 overstate the negative
aspects of math. science and social studies education.
They believed that the researchers were overly critical,
that there has been more sustained movement in cur-
riculum than the repents imply. These views will be
explored in the next section of this report.

R

Others in the group felt that the NSF-contracted
researchers seemea (0 advocate change for the sake of
change. As a board member from Arizona pwt it,
“While | agree that the classroom situation has
changad very little over the past twenty years, 1'm not
convinced this is necessarily bad. For instance, we
1ned teamn teaching, an innovation. on two elémentary
grade levels and it worked some excellent teachers 1o
death without producing any significamt change in stu-
dent achievement.’ In this case, the more “‘tradi-
tional” approach proved more effective. the board
member maintained.

A cumriculum specialist from the Midwest voiced
similar sentiment; "Our district has intentionally
taken a cautious approach to changing the curricu-
lum; we haven’t jumped on every passing innovation
bandwagon. We've tried new approaches on a limited
basis and have expanded them only if they proved
successful.

The fourteen educators generally agreed. then, that
change in itself is not a c!esirablc curricular goal.
.

Local Experiences

Some of the districts represented at the meeting, how,
ever, apparently have managed 1o implement produc,
tive change in the classroom. Most of these yeforms
emphasized greater use of inquiry-based instruction
and manipulative materials (such as iaboratory equip-
ment)}—mOdes of instruction that have had only
minimal impact on children's classroom experiences,
the NSF-sponsored swdies .suggest. In addition,
several participants repeoited that while teaching
strategies may not have changed markedly, the variety
of course of ferings has expanded considerably. For in-
stance. science courses 10day include nuctear physics,
ecology and general relativity—topics not offered in
the 1950s.

Even when curticular innovations did not take hold,
however, they often influenced successive programs,
Even in schools where it is not in use 1oday. BSCS
biology—which gained popularity in the mid-19605—
has affected the teaching of biology in its emphasis on
comparisons of biological systems and its downplay-
ing of rote memorization of the animal kingdom.

Pittalls in Currjl:ulum Reform

Perliaps the strongest thiread runminng thtongh the
dicussion at the NSBA avmiposivm was that seliool
boards o e non everted eiiough leadership o the area
of curncndum, The educators agreed with the linding
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that pegial interest eroape and teacher organizatiom
have garnered and bargained inereaning power in enr-
riculum devivionanaking. Moreover, the ywmposwum
partivipaniy fell that swhool boards terd 1o react (o
these pressare groups, rather than taking the primar
active role i the curneninn decivion-teak ing procew.

Why the Tack of steads entriculnn deselopment™? Par-
ticipants wugeested serveral powibilines,

By nature, whool boardy are representative bodies; s
wich, many boardy have been gmek 1o respond 10
what they believe the public wants, 10 the late fittes,
for example. the public endorsed the federal govern-
ment’s goal to reach the moon and the public schooh
responded with espanded and modemized math and
sienee ipstruction, More recently, many districts hase
redoubled their emphasis ou basic skills in response to
growing public demands for accountabitity and con-
cern Oser declining student test weores, Indeed, the
back-to-badcs moverent and related spinotiv—such
av minimum competeney tesling—now wt the conrse
for much of the enrrienlum “reform’” in Amencan
public schooly, The Bultale, NLY. whaols, for evam-
ple, recently revised their math aarriciinn to meel
new Aate regents esamimation requirements » hweh wall
be in effect by 198,

While acknowledging the presence and impact ot
demandy for accountability, mont of the educaton
NSBA comened cantioned againvt doveloping currie-
ulagy in reachion 10 mininun campetenes tests, They
pointed ont, for example. one of the inheret prob-
lemy in teaching for tevin: the tebdeney to place mare
cmphaviv on memorization and recitation of facty
than on learning processes. This stifles sindem mitra-
tive and inquiry-building killv and, is trn, tarther
cnhanees the alrcady dotmant role of the testhook as
the primary source of learning,

So, 1oo, do current cconomie conditiony direetly
allect curdeulun retonn m the schooh, One hoard
president sentyred thar mamy schools are etnphasizing
the three Ry not becanse swhool afficials beliove
thev're all children need, but becamse tight fiscal con-
ditions have foreed them 1o pare mam course electives
and to curnail wpending to develop new imtractional
programe, Ax the NSE.spomored research pomts oult,
schoal ditricty no longer hin e money wailksbie tar the
new aepphes and testbooky imperatne 1o many eor-
ricalam mno aticn,

In some caser, whaal officialy are betng haunted by
the pad, One cutnenlum pecialint spised that, i the
beginnitig 1960+, schools staried promssing mare than
they could deliser. Dunng thiv peried tmany schooly
were Quick 10 adopt and implement new methods and
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materiah before they were tried and wested; the rewlty
were tot alway s promising. This helped spawn a vredt-
bility gap belween edueators and the patbhe, an
wheol adopted uniried” itnirnctional  imtos atrop
while, at the samne time, promising mare guahtatine

cducationt. Ax a bv-product of thiv credibiliny gap, o.

cvmical public iv often ummilling to accepl—or pa
lor—curnicular innosations in the sehopl today .

One of the biggey; stumbling blocks to effective ins-
plememation of fiew cumicnla, as pointed out carlier,
hay beet invafficient insenvice training for teachers.
Ofien, districiy umply do m‘{la\c the funds or statf
to adequately train teachers ify the nse of bew imstrue:
rioital materials. Other limc\.'lt‘{w training that is pro-
vided proses invafficient to meet the needs of the
teachers. A Midwestern carricubun specialist il
trated thiv peint. In the dxties, hiv ditriet adapted
Concept and Values and Mun: A Course of Stwdy
(MACOS) av bavie clementary texte, Becaune the
materiah contained in these senes were open-ended,
requiring the Killv and strategies ol inguiry attd
prablem-woling, the programs. negessitated mwenice
traiming £Sr all clementary teachers, A good number
of the teacher whow teacher preparation conrws had
strossed the teaching of hivtoncal ety tonnd the ine
senice traming ibadequate. In the end, many of the
buw clementary teachers retetied 10 familiar mateniale
and nethods, Only when teachers went beyopd thin
ibsertice traimng 1o take summer worhshopy were
they able to sweeewfally appiy the new approaches in
the clawroory., Seweral other  educators orled
umilar esperiences in the area of msweryaee traiming.

Dae largely 16 growing convtraints imposed by collec-
tive bargaming, many didricty are tinding i inereas-
ingly difficalt to comvinee teachers to work beyond the
repntar school day to get imvohed in workshopy heid
in cotjunctioh with new curriculum unplementation.
Teachers, via their itnion negotiatory, are now chal-
Ienging programs pre- and post-sehool hours withont
extra pay or other coneessions from the board. 1o ad-
dition, more and more work contracts now include
stipnlationy which give teachers a greater hand it test-
boak election, district satfing decivions and itemiy
that affees ather school etployees. such av para-
profesionals,

A ratiable over which whool boards hase no coutrol
—demographica—hay  inftuenced  curricntam,  the
jourtieen eduvatorns agreed. A saperintetdent lrom
Mavsachuetty attribated the warety of lasibg cor-
ricudar snnew ahions wo the swwhool papulaten esplovon
ol the 1960s. Districts had 10 provide more stafTl and
facilities, and local Binancial and haman revourees
were directed 1o these arcany rather than 1o the overall
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curriculum. Paradoxically, in the 1970, curriculom
reform is endangered by the reverse phenomenon:
declining enrolliment. School districis no longer need
10 purchase as many new books and materials: conse-
quenly, it is difficult for the innovations to reach the
classtoom.

In summary. the key obstacles to meaningful change
in cuericulom idemified by the fourtcen school offi-
cials attending the swmposiom include:

Lack of school board initiative

Impact of the back-to-basics movement
Insufficient funds for marerials and supplies
Inadequate inservice teaining

The impact of collective bargaining

L.ack of public confidence in the schools

Prospects for Curriculum
in the Years Ahead

What can school boards do 10 help ensure more effec-
tive curriculum development iq the future? Most im-
portantly. boards need 16 re-examine and revitalize
their roles in this important area, the fourteen school
officials attending the NSBA symposivm concluded.

STRENGTHENING SCHOOL BO0ARD LEADERSHIP

Above all else, it is the school board’s responsibility 1o
set the philosophical framework—and to provide ade-
qQuate resources~—for curticulum di‘welopmem.

School board members should see 1d it that curriculum
considerations are not pushed aside by other board
business. Too often the board meeting agenda is
devoted exclusively 10 business items, Jeaving no time
for discussion of what i happening 1o students in the
classroom. And as another component of their leader-
ship role, boards need 10 increase their influence in
federal and state legislation affecting ctrriculum.

CURRICULUM A% A PROCESS

The symposium panticipants also concluded that cur-
niculum is best viewed as a process rather than as a
product. As a process. curficulum concerns are ofn-
going; the school district should set annual goals and
should continually assess progress toward those goals’
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Further, if the board establishes 2 writien policy 10
regularly review the curriculum. subsequent decisions
will become matters with which the public Jxpexcts the
board 10 deal. All 100 oft. 10day the public views
curriculum as an area outside the board’s sphere of
control. And, of course, by its very nature, identifying
curriculumn as an ongoing process allows for change.

BROAD-BASED PARTICIPATION

By encouraging input from a wide variety of actors—
school staff, students. parents and others in the com-
munity—school districts should be betrer able 10
develop curricula that reflect “"mainsiream’” opinion
tather than “‘single issue™ perspectives. While school
boards are elected 10 ‘ieliver what the public wan?s,
board members must ‘1ot feel pressured o adopt wvery
instructional innovasion which appears on the hon.
zon. For cxample, the public may be clamoring for
more "basic’’ education, while the board believes that
developing thought p.ocesses is equally important. in
this case, it is the task of the board 10 make sure that
children are learning the basics while they also are
learning how to think. As one curriculom specialist
pui it: “"There is a strong movement in the public
mood away from logic and reason toward indoctrina-
tion. School boards and administrators must continue
10 provide curticula that teach children how 16 use
their brains in logical and reasoned ways . . . This
development of the thinking and reasoning ability
should be the ultimate basic skill,”’

ROLE OF THE SUPERINTENDENT

Two of the most imporiant jobs confronting school
boards, the educators agreed, are developing a curric-
ulum policy that strikes a balance between the desires
of parents and the public and what the board views as
educationally sound, and hiring a chief administrator
who will then effectively implement that policy.

Esieblishing a cooperative relationship between the
schoo! board and the superintendent emerges as espe-
cially important; to a great extent, board members are
dependent on their chief administrator 10 advise them
on curriculum matters. One board president explained
that art, music and physical education specialists were
removed in grades one through three in her district.
These services were still provided, but without the help
of specially trained teachers. Board members aid not
have the necessary background to decide whether or
ngt this move was educationally sound, and therefore
had 1o accept the supenntendent’s evaluation of the
sitvation.
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Another participant suggested that school boards
would be wise 10 release the superintendent from cer-
tain management duties in order to allow him more

time for what he was really trained to do—to handle_

instructional concerns.

While board members must trust and depend on the
superintendent’s advice on curriculum matters, school
boards should be carefuli not to relinquish their
decision-making responsibilities. To avoid this poten-
tial abrogation, one superintendent suggested that
boards should establish a policy making it the respon-
sibility of the superiniendent 10 provide curriculum
“‘inservice’ for board members. This 1ype of raining
directly addresses one of the problems—Ilack of infor-
mation needed to make wise decisions—which the
NSF-sponsored studies identified as an impediment 10
curricular changes.

The meeting participants jdentified a key charge 10
school boards: regardless of budget constraints,
boards should put money aside 1o hire curriculum ex-
_ perts. Boards must also see that teaching and adminis-
traiive staff have the time and resources to plan, test
and evaluate curricular programs.

PLANNING FOR THE FUTURE

Finally, boards must plan curriculum with an eye
toward the future, the school officials said. Educa-
tion, as one participant noted, is subject 1o a 20-year
half-life: half of what students are now learning in
school will be of no value twenty years from now; con-
versely, half of the knowledge that will be needed in
two decades does not even exist today. Boards there-
fore must be flexible, allowing for growth and change
in curricula, yet working to develop and build upon
sound, established goals and objectives for the overall
instructional program.

Trends to Watch for in Curriculum Planning

Looking toward the next decade, participants identi-
fied a number of trends and developments that likely
will affect curriculum:

Coatlnuing enrollment declines, Because
materials do not need to be placed as often as
they did a decade ago, the development of new
types of instructional materials will most likely
slacken.

The ““tax revolt.”” As citizens are squeezed by in-
flation, tax and budget-limiting initiatives are
likely to be adopted jn more and more areas. As
such, schools will be finding it mors difficult to
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purchase new curriculum materials and to allo-
cate new dollars for curriculum development.

Collective bargaining. Increasingly, teachers are
demanding-—and .often obtaining—more say in
curriculum matters through provisions nego-
tiated with school boards. This trend could ac-
celerate as boards, finding less money for staff
salaries and benefits, are tempted 1o make con-
cessions on non-monetary items, such as cur-
ricular matters.

Energy crisis. Steadily climbing school operat-
ing costs further curtail funds avzilable for
curriculum.

Ethaic awareness. The presence of minority
groups—itheir culture and history—is increasing
in textbooks and instructional programs.

Changing structure of the family. As the number
of working mothers and single-parent house-
holds continues 10 rise, schools may be called
upon 1o expand their roles—to provide day-care
and education services for adults in the
community.

Gordon Cawelti, executive director of the Association
for Supervision and Curriculum Development, of-
fered further msight into trends that will affect cur-
riculum in the future.*

Implication for Local School Curriculum
In the Years Ahead

While education analysts disagree in their particular
scenarios, most agree that the future will be deter-
mined by a combination of change and human choice.

On the assumption that the future depends on choices
made taday, there are four areas of concern about the
curriculum in which leadership and assistance are
needed.

Assisting teachers in the use of educational tech-
nology. One education expert contends that ten years
from now only one-half the public funds currently be-
ing spent for education will be available. Already,
about half the states have enacted legislation which
curtails the ability of state or local government units,
including schools, 1o increase their funding levels.
Given the present inflation rate—and increasing
expectations about services the public schools should

*Excerpted from tesumony presenled to the U5, House of Repre-
sentatives Subcommittee on Elementary, Secondary and Vocational
Education; April 26, 1979,
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provide—such funding cutbacks would be onerous in-
deed. Schoels may be forcad to reduce instructional
services in several areas or 1o sharply limit certain
areas of youth development—driver education, nutri-
tion and counseling, for example.

However, another aliermative may exist to help
balance budgets. Schools are now a labor intensive in-
dustry with 85 10 90 percent of their funds earmarked
for personnel costs. 1 the financial situation demands
¥, however, schools coultd become more *‘capital in-
tensive,”” making greater use of technology and media
for courses involving training. such as mathematics
and reading. Cumculum leaders or teachers would
probably not deliberately choose this approach; but it
may become necessary in the face of increasing
budgetary pressures. This concept, however, will not
be useful for all of education; many areas of the cur-
riculum are not appropriate for heavy reliance on
technology.

TFo date, computer-assisted instruction, dial access
audio and video tapes, calculators and other technol-
ogy have penetrated the market in only a limited way.
This may be due 10 teachers’ uncertainty on how to
use technology and an inadequate software develop-
ment system. It is ciear that schools will need assist-
ance if this shift toward greater use of technology in
the classroom becomes a reality.

Expanding the locus of beaming, Sociological analyses
have reveated widespread change in the siruciure and
fabric of society. Schools have 1aken on, from the
home, church and community. growing responsibility
for both the soctalization and the intellectual develop-
ment of youth.

Can this “let the school do it"" attitude be reversed? It
can; indeed, it must be. The total community must
assume more responsibility in the education process.
Federal assistance is needed to help mobilize new
structures within the community which would work to
see that our youth are given learning and growing op-
portunities within the community. Such efforts would
give students a better sense for career opportunities,
the role of social service in the community. and the
connection between education and the world of work.

Human resource development. Purposeful, lasting
chaiges in the schoel cumculum cannot take place
unless teachers receive training to update their talents
and techniques. All to0 many of the present staff
development and inservice training ptograms across
the U.S. are dreadfully ineffective in actually pro-
ducing improved teaching or better management skills
in administrators.
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Why? The levet of support for siaff development activity
at the state and local level is woefully inadequate. It is
imperative, therefore, that local schoel districts, and
state and federal education agencies, plan and develop.
a well-planned and systematic appreach to staff train-
ing and development. Because of the ebbing influx of
newly trained pérsonnel and the corresponding **aging
faculty”” phenomenon, this preparation for the future
is essential.

Redefining general education. One final question re-
mains 10 be answered: how shall we define the pro-
gram of generat education which witl prepare students
for the year 20007 (General education here refers 1o
the base or core program for all youth.)

The secondary curriculum now consists of an exten-
sive series of course offerings, a few of which are re-
quired, most of which are electives. These courses,
organized along traditional subject-area lines, have
refected two recent phenomena:

The addition of courses to the curriculum which
attempt to reflect contemporary intetests of
youth; and

The attempt of schoel officials to respond
social and personal problems via the school cur-
ricilum. Courses on drug education, consumer
education and ethnjc studies now are commonto
many school systems throughout the U.S.

These two developments have contributed to the
creation of a **patchwork’” cuiriculum: a curriculum
which lacks coherence and any systematic sense of
preparing youth for the future. Further. current ef-
forts to require demonstrated competencies as a re-
quisite to graduation are likely to prolong this paich-
work currivulum.

Problems we face today. and those we wiil confront
in the future, involve complex and intcrrclated vee-
tors—the environment. thc economy. population,
energy. food supplies and continucd industrializa-
tion, to name a fcw. Unfortunately, the prescnt scpa-
ratc-subject curriculum does not reflect this intcrac-
tion of divcrse fields of knowlcdge.

To adequately prepare studcnis for an unccrtain
future. schools must develop interdisciplinary cur-
ricula. In addition 10 consolidating content arcas.
schools must rcdefine **basic skills™ to include arcas
such as self-directed lcarning. conscrving. relating
and coping.

While the federal gosernment hik been and 1nnst be
sensitive about ansy semblance of 2 national curric-
ulum. local distiiets need help i senming into motion a
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curriculum development process which will help them
start a reconceptualization of general education. This
commitment (o Jocal curriculum responsibility must
be preserved and cultivated; the federally sponsored
Rand studies of change in education have demon.
strated that large-scale federal interventions into the
curricilum change process have had very limited
effect.

All societies use their schools’ curricula 10 transmit
their culture and values. Unfortunately, we have

optionalized the curriculum so much that we are no .,

.. longer transmitting much of anything. School board

members must be encouraged to rethink the purposes
and objectives of the public schools; tough decisions
and specific objectives must be set. Some educators,
indeed some students and pasents, may question the
level of change which has been proposed here. But this
redefinition of gemeral education is imperative if
schools are to provide the knowledge and skills which
will be necessary for survival in the twenty-first
century.
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